
NOTE 

 

Subject: EPA Comments on MidAmerican Energy Co, Louisa Power Station, 

Muscatine, IA 

Round 7 Draft Assessment Report 

 

To:  File 

From:  Jana Englander, OSWER, US EPA 

 

Date:  January 28, 2011 

 

 

  

 

1. On p. 17, Section.5.2 is mis-titled “NORTH ASH POND. ” Replace with “Bottom Ash 

Pond.” Also, on p. 18, Figure 5.2.2: is labeled “Crest and Upstream/Inside Slope of North 

Ash Pond dike.”   Again, replace “North” with “Bottom.”  

 

2.  The following question was not addressed in the report for either unit, please address and 

answer in the final report:  Is any part of the impoundment built over wet ash, slag, or 

other unsuitable materials (like TVA)? 

 

 

State: None 

 

Company: See attached letter dated March 4, 2011 

    

 

     

 



4299 NW Urbandale Drive 
Urbandale, Iowa 50322 

 
    

 
 
March 4, 2011 

Delivered via Overnight Mail 
 
Mr. Stephen Hoffman 
U.S. Environmental Protection Agency 
Two Potomac Yard 
2733 South Crystal Drive 
5th Floor, N-5237 
Arlington, Virginia  22202-2733 
 

Re: Comments to Draft Coal Combustion Waste Impoundment Round 7 Dam Assessment 
Reports for Neal North Energy Center (Site #13), Walter Scott Energy Center (Site #14), 
Riverside Generating Station (Site #15 ), and Louisa Generating Station (Site #16) 

 
Dear Mr. Hoffman: 
 
MidAmerican Energy Company (“MidAmerican”) appreciates the opportunity to review the subject 
reports and provide its comments prior to the reports’ finalization. MidAmerican has been handling 
and continues to handle coal combustion residue and manage its surface impoundments in a safe and 
environmentally sound manner, including the safe and beneficial use of coal combustion residue in 
multiple applications for over twenty years. MidAmerican takes its environmental responsibilities 
seriously and continues to pursue opportunities to demonstrate respect for the environment. As such, 
any improvement items highlighted in the surface impoundment reports will be, or have been, 
addressed in a timely and diligent manner. Specific action items and comments are outlined in more 
detail below on a site-by-site basis. 
 
 
Walter Scott Energy Center Draft Report Comments 
 
The draft report for this facility provides an assessment of “Fair” for both the South Surface 
Impoundment and the North Surface Impoundment. Pursuant to the report, the presence of sloughing 
on the levee side of the South Surface Impoundment and the need to further document the safety of 
the embankments under certain modes of failure were the primary contributors to this ranking. 
However, since the on-site inspection was conducted in September 2010, a great deal of work has 
been accomplished to specifically address these issues. As a result, MidAmerican respectfully 
requests that the ranking for both of these surface impoundments be changed to “Satisfactory” in 
the final report. The evidence to support this request is provided below. 
 
South Surface Impoundment Levee Sloughing 
The Mills and Pottawattamie (M&P) Missouri River Levee District and the U.S. Army Corps of 
Engineers completed these repairs in February 2011 as shown in the photographs below. Large rip-
rap was utilized to fill and stabilize the eroded portion of the levee, followed by a cover layer of soil 
and seeding. 

1 of 16 



EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

Photo 1 - Levee District and Corps of Engineers starting repairs to slough 

 
 

Photo 2 – Same area with final cover over slough area and graded 

 
 
 
Comments to Specific Report Sections 
 
Section 1.1.1:  On February 11, 2011, Terracon completed a supplement analysis to calculate the 
liquefaction potential of the surface impoundment levee structures. The report can be found in 
Attachment A. The report concludes that “the factor of safety for liquefaction potential is above 1.6 
for the sandy alluvial soils observed in [the] borings.” In addition, the report evaluated a lower 
elevation embankment in the area of Station 22+00 to 25+00. For this section of the levee, a factor 
of safety was calculated to be “in excess of 1.8 for both steady state and pseudo-static seismic 
stability.” These values are well above the minimum acceptable value and demonstrate that the 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

 

liquefaction potential and seismic stability are not areas of concern for the Walter Scott surface 
impoundments. 
 
Section 1.1.3:  Subsequent to the on-site inspection, the Walter Scott facility has been able to obtain 
the Southwest Iowa Renewable Energy rail spur construction drawings. Those drawings are 
provided in Attachment B. 
 
Section 1.1.5:  The report indicates that the damaged end of the outlet structure should be repaired to 
restore the structure to serviceable condition.  The M&P Missouri River Levee District and Corps of 
Engineers are in the process of repairing these structures which were damaged by their previous 
subcontractor during straightening of the Pony Creek drainage way. Photograph 3 below shows the 
current status of the repairs. The photo was taken facing north showing the repaired discharge 
structure (located immediately below the orange cone) in the south bank of the North Surface 
Impoundment. This update also applies to section 1.2.5. 
 

Photo 3 – Repaired outlet structure 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

 
Section 1.1.7: The report indicates that the inspection program is substandard, and that a formal 
inspection program should be developed and implemented. Walter Scott Energy Center has now 
adopted a formal quarterly levee inspection program which follows the recommendations in report 
Section 9.3.1. The new inspection form, shown in Attachment C, began to be utilized in late 2010. 
The facility plans on continuing inspections with formal logs for both surface impoundments on at 
least a quarterly basis. 
 
Section 1.2.6: The facility continues to make periodic inspections and repairs as necessary to 
address pond-side slope erosion caused by wave actions on the South Surface Impoundment on the 
north and south sides. The facility is also monitoring wave action on the northeast corner of the 
North Surface Impoundment and will make a further assessment on placement of rip rap for wave 
erosion protection in late spring 2011. Photographs 4-7 detail the repairs made to the South Surface 
Impoundment following the on-site inspection in September 2010. 
 

Photo 4 – Placed rip-rap to protect wave erosion action 
North side of South Surface Impoundment 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

Photo 5 - Close up view of rip-rap protection 
North side of South Surface Impoundment 

 
 
 

Photo 6 – Placed rip-rap to protect wave erosion action 
Southwest side of South Surface Impoundment 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

 
Photo 7 – Placed rip-rap to protect wave erosion action 

Southeast side of South Surface Impoundment 

 
 
 
Section 2.3: In the North Ash Pond portion of this section, please revise the following sentence to 
include the underlined wording: “Fly ash disposal in the pond was terminated by December 31, 
2007; fly ash is currently dry-disposed in an ash monofill or sold for beneficial reuse.” 
 
Section 3.2: The first paragraph reads, “The WSEC is currently regulated under NPDES Permit No. 
78-20-1-01 (see Appendix C – Doc 1.6).  This permit was effective on February 27, 2003, amended 
October 16, 2006, and expired on February 26, 2008, according to the furnished documentation.”  
For clarification, please add the following sentence: “However, a permit renewal application was 
timely submitted to the Iowa Department of Natural Resources prior to expiration.” 
 
Section 4.2.2: The report states that “All fly ash now is captured in silos and is sold for beneficial 
reuse or sent to an ash monofill.” MidAmerican suggests that this should be rephrased to “All fly ash 
now is captured in silos and is sold for beneficial reuse or sent to an on-site, lined coal combustion 
residue monofill.” 
 
Section 6.1.1: Please delete the phrase “Hearsay evidence from MidAmerican staff is that”, and 
replace it with “According to MidAmerican staff.” Additionally, the high water levels observed 
during the on-site inspection have in fact dropped considerably. At elevation 971.5’, the water level 
surrounded the base of the pole shown in Photograph 8. At that elevation there was still 
approximately 2’ of freeboard remaining to the lowest point on the levee structure. As can be seen in 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

the photo, the water level has dropped several feet, and it is estimated that there is now 
approximately 5’ of freeboard in the surface impoundments. 
 

Photo 8 – Facing northwest showing southeast bank of South Surface Impoundment 

 
 
 
Section 8.1: The report indicates that “Water is discharged through the outlet structure to Pony 
Creek”. This statement is not accurate, and should be changed to “Water can be discharged through 
the outlet structure to Pony Creek”. While the capability exists, water has not discharged through 
this outlet structure in many years. 
 
Also, please replace all references of “ash monofill” with “coal combustion residue monofill”, or 
“CCR monofill”. This revised description is consistent with how the facility is described within the 
Iowa Department of Natural Resources permits. 
 
Lastly, the final sentence in the second paragraph states that “MidAmerican indicated that the ash 
material is tested for arsenic before being used for beneficial purposes.” While this statement is 
accurate, MidAmerican also tests for antimony, barium, cadmium, chromium, mercury, selenium, 
and thallium. That stated, it would be more accurate to rephrase to “MidAmerican indicated that the 
ash material is tested pursuant to the beneficial reuse requirements of Iowa Administrative Code 567 
Chapter 108.” 
 
Section 9.1: “Pottawattamie and Lee Counties” should be changed to “Pottawattamie and Mills 
County”. 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

 
Neal North Energy Center Draft Report Comments 
 
The draft report for this facility provides an assessment of “Satisfactory” for Surface 
Impoundments 1, 2, 3A and 3B. MidAmerican agrees with this assessment.  However, a number of 
“action items” are outlined in the report, and this response provides an opportunity to describe the 
progress to date, and MidAmerican’s plans to address those items. In addition, other suggested 
editorial changes and clarifications will be provided on a section-by-section basis. 
 
Status of “Action Items” 
 
1. Section 1.1.3, First Paragraph, 3rd Sentence – “However, MidAmerican should perform its 

own calculations to provide formal documentation of internal hydrologic safety of the ash 
ponds…” 
• This item will be completed with an engineering study by October 30, 2011. 

 
2. Section 1.1.5, Second Paragraph, 3rd Sentence – “A couple of relatively shallow holes in 

the outside slope surface, apparently caused by seepage erosion, were observed in the 
perimeter dike on the northeast side near east corner of Pond 3B North.  MidAmerican has 
been aware of this condition and has plans to reconstruct the embankment in the area in 
accordance with HWS’ recommendations and field guidance…” 
• The engineering study will be completed by October 30, 2011. 
• Construction activities will be completed by October 30, 2012. 

 
3. Section 1.1.5, Third Paragraph, 1st Sentence – “MidAmerican additionally has plans to 

restore embankment height back up to the design top elevation along the low section of the 
perimeter dike observed around much of Pond 3B South…” 
• The engineering study will be completed by October 30, 2011. 
• Construction activities will be completed by October 30, 2012. 

 
4. Section 1.1.5, Third Paragraph, last Sentence – “Thus, it would be prudent to monitor 

potential movement after the dike is raised, and it may be of value to monitor potential 
movement even if the dike is not raised” 
• The engineering study will be completed by October 30, 2011. 
• Construction activities will be completed by October 30, 2012. 

 Monitoring of the movement marker will be completed every six months 
following construction activities for one year. If any movement is identified, 
monitoring activities will continue every six months until movement ceases 
and addressed as necessary. 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

5. Section 1.1.5, Fourth Paragraph, 1st Sentence – “MidAmerican also  plans to remove a 
relatively large berm of material, determined to be bottom ash and coal residuals, observed 
on the outside slope of the perimeter dike on the west side of pond 1...” 
• Permit application(s) will be submitted by April 15, 2011, to the appropriate 

regulatory agencies. 
• The project will be completed by November 30, 2011. 

 
6. Section 1.1.6, Second Paragraph, 3rd Sentence – “However, the bare outside slope of the 

perimeter dike at the offset near the south corner of Pond 3A should be protected against 
erosion.” 
• The project will be completed by October 30, 2011. 

 
7. Section 1.2.7, 1st Sentence – “It is recommended that the inspection program be 

formalized…” 
• An operating and maintenance (O&M) plan was developed for this facility on 

February 22, 2011. Refer to Attachment D for a copy of the current O&M Plan. 
 
8. Section 9.2.1, First Paragraph, 3rd Sentence – “MEC plans to install a fixed staff gage in 

Pond 1 to allow visual monitoring to verify that the water level stays below the maximum 
water elevation of 1078.5’ recommended in the HWS Geotechnical Engineering Report.” 
• The gage will be installed by July 31, 2011. 

 
 
Suggested Editorial Changes and Clarifications 
 
Section 2.1, 6th paragraph: Please add “process water” to the third sentence as part of the 
description of what is discharged to the surface impoundment. 
 
Section 2.1, 9th paragraph: Please change the word “obliterated” to “removed”. 
 
Section 2.2, 1st paragraph: It would be more accurate to rephrase the following sentence to add the 
underlined wording: “The surface impoundment discharges are regulated by the Iowa Department of 
Natural Resources under the National Pollutant Discharge Elimination System program.” 
 
Section 2.3, 3rd paragraph: In the second sentence, please add “process water” to the description of 
what is discharged to the surface impoundment. 
 
Section 2.4.2, 2nd paragraph: Please add “Water is sampled at this location for water-quality 
monitoring regulated by the plant’s NPDES permit.” after the sentence ending in “fitted with a staff 
gage.” 
 
Section 2.4.2, 5th paragraph: Please delete “and water is sampled for water quality monitoring.” 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

Section 2.4.2, 6th paragraph: Please change the underlined portion of the following sentence: “The 
south part of Pond 2 is currently being excavated to restore storage volume, but when that area of the 
pond again receives sluice water and plant drainage water, it is presumed that water from that area 
will drain to the southeast part of Pond 2…”  In addition, the next sentence in that paragraph should 
change “southwest” to “northwest”. 
 
Section 5.2.2: In the “Pond 2 Outlet Conduit” section, please reword the last sentence of the 
paragraph to delete “of the bottom ash and C-stone” and insert “excavation of ash” instead. 
 
Section 5.3.2: In the “Pond 3A Outlet Conduit” section, the actual pipe is roughly 150-200 feet 
further north from the outlet structure.  The pipe referenced in the document is the emergency high 
overflow pipe that is never used.  Water discharging from 3A to 3B has a greater distance to travel 
before being discharged from the outfall. 
 
Section 6.1.4, 3rd paragraph:  “Beecause” is misspelled. 
 
Table 7.5: The initial recommended ash pond operating condition for 3B south was 1079’.  An 
additional study revealed that the pond could safely operate at 1079.5’.  Please refer to Attachment E 
for additional details concerning this revised assessment. 
 
Section 8.1: The sentence discussing the Neal 4 ash operations doesn’t belong in this report and 
should be deleted. The Neal 4 facility is physically separate from Neal North, and its ash is 
independently managed. 
 
Photo 1.1 Description: Please change the caption wording from “only” to “approximately”. 
 
Photos 1.13, 3.6, 3.16, 3.18, 3.32: To maintain consistency with the remaining site photos, these 
referenced photos should have the Neal South plant “cropped out”. 
 
Photo 2.8: The photo caption should read “Pond 1”, not “Pond 2”. 
 
 
Riverside Generating Station Draft Report Comments 
 
The draft report for this facility provides an assessment of “Poor” for the South Surface 
Impoundment. Pursuant to the report, the South Surface Impoundment is marginally stable under 
static steady state seepage conditions and does not meet appropriate safety factors against failure. 
However, since the on-site inspection was conducted in September 2010, a great deal of additional 
investigation and analysis has been completed to specifically address these issues. As a result, 
MidAmerican respectfully requests that the ranking for South Surface Impoundments be changed to 
“Fair” in the final report. In addition, once the levee improvement project is completed this year, the 
ranking should be changed to “Satisfactory”. The evidence to support this request is provided 
below. 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

Supplemental Geotechnical Investigations 
 
Supplemental geotechnical on-site investigation, additional soil borings, field and laboratory soil 
tests, and a geotechnical report was performed by Terracon on December 7, 2010. While this 
information was provided to Dewberry on December 17, 2010, it appears that the findings of the 
analysis were not incorporated into the facility draft report, nor was it utilized to determine the 
ranking of the South Surface Impoundment. Please refer to Attachment F for a copy of this report. 
 
During the subsequent investigation, an additional eight (8) borings were taken and cone 
penetrometer soundings were completed to supplement the borings and soil characteristics. These 
additional tests allowed Terracon to better define existing soil conditions and provide better soil 
parameters to perform a final soil analysis for the stability of the ash pond. The revised soil analysis 
indicated a noticeable improvement in the factor of safety for slope stability. 
 
The December 7, 2010, geotechnical report in Table 4 shows the existing embankment sections 
exhibit factors of safety between 1.25 and 1.32. This is a significant improvement over the initial 
results, but is still slightly less than the desired factor of safety of 1.4 for the long term steady state 
seepage condition. 
 

 
 
As a result of the slightly lower than desired safety factors, MidAmerican immediately developed a 
project implementation program to further improve the embankment of the South Surface 
Impoundment to the desired factor of safety of greater than 1.4 for slope stability. Refer to 
Attachment G for the preliminary plans to stabilize the embankment via placement of a geogrid. 
Copies of the permits received from the Iowa Department of Natural Resources and the Army Corps 
of Engineers approving the work are included in Attachment H. Based on the implementation of this 
levee improvement plan, the following factors of safety, shown in Table 5 and Table 6, will be 
achieved (from December 7, 2010, Terracon geotechnical report). 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

 
 

 
 
It is expected that the levee improvement work at the South Surface Impoundment will begin in the 
spring/summer of 2011, once Mississippi River water levels and weather are conducive to initiating 
construction activities. As a result, the expected project completion date is summer/fall of 2011. 
Once this project is complete, the slope stability under steady state seepage and sudden drawdown 
conditions will exceed the required factors of safety. MidAmerican will then notify the 
Environmental Protection Agency that the project is finished, and the ranking for the South Surface 
Impoundment should be able to be improved to “Satisfactory” at that time. 
 
Comments to Specific Report Sections 
 
Section 1.1.: The draft report indicates that the South Surface Impoundment is marginally stable and 
does not meet appropriate safety factors against failure. This assessment was based on the 
preliminary reports prior to more extensive geotechnical site investigations and issuance of the final 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

geotechnical report dated December 7, 2010. The additional testing and analyses demonstrate factors 
of safety which are considerably improved from the initial results, although they are slightly less 
than the desired factor of safety. These improved safety factors should be taken into consideration in 
this section, in the final rating, and included in the overall report. 
 
Section 1.2.1 & 1.2.3: On January 14, 2011, Terracon performed a seismic analysis of the Riverside 
South Surface Impoundment. The report, provided in Attachment J, demonstrated results of global 
stability factors of safety ranging from 1.28 to 1.37; well above required minimum factor of safety 
range from 1.0 to 1.1. MEC submitted these reports to Dewberry on January 25, 2011, but it does not 
appear that the report results were included in the draft report documentation. Please utilize these 
report results in your final assessment for the Riverside facility. 
 
Figure 2.1-2: The photo incorrectly labels Alcoa as the Riverside Generating Plant. Riverside is 
actually just north of the South Surface Impoundment (South Ash Pond) as shown in the red circle 
below. 
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EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
 
 

Section 2.4.1: Several additional borings and cone penetrometer tests were conducted as part of the 
December 7, 2010, and January 14, 2011, test reports which should allow deletion or revision of the 
following statement: “MEC personnel provided limited subsurface data consisting of boring logs 
used in conjunction with monitoring well installations.” Please also add a statement that 
MidAmerican personnel provided supplemental geotechnical reports, boring logs which identified 
subsurface data, and cone penetrometer test soundings to supplement the borings initially provided 
during the on-site inspections.   
 
Figure 2.5-1: It should be recognized that the vast majority of these critical infrastructures are at a 
relatively high elevation and would not be impacted by any potential breach of the surface 
impoundment levee structure. 
 
Section 4.2.1: This section should be revised to reflect that the north pond accepts only stormwater 
from the coal pile and there is no discharge, and that the south pond accepts the noted wastewater 
including storm water from some plant roofs and some paved areas, and discharges through a 
permitted National Pollutant Discharge Elimination System outfall. 
 
Section 7: This entire section should be updated to reflect the supplemental reports completed on 
December 7, 2010, and January 14, 2011. 
 
Section 7.1.1: Riverside Generating Station is in Scott County, not Louisa County. 
 
 
Louisa Generating Station Draft Report Comments 
 
The draft report for this facility provides an assessment of “Satisfactory” for its surface 
impoundments. MidAmerican agrees with this assessment.  However, a number of suggested 
editorial changes and clarifications are provided below on a section-by-section basis. 
 
Suggested Editorial Changes and Clarifications 
 
Section 2.1: The general description and figures 2.1a and 2.1b relate to IPSCO Steel, not Louisa. 
The Louisa Generating Station is further southwest near Fruitland, Iowa, as shown in the red circle 
on the map below. 
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March 4, 2011 
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Section 2.3: It is unclear why the surface impoundment is referred to as the North Ash Pond in this 
section and in other areas of the document. Louisa only has one surface impoundment, and this may 
be a carryover issue from the Riverside report. In addition, Louisa’s surface impoundment accepts 
stormwater from the main plant, scrubber area, and some building roof drains.  Please refer to 
Attachment I for a drawing detailing the stormwater flow paths.  Coal pile runoff is also permitted 
through National Pollutant Discharge Elimination System Outfall 004, however actual flow has 
never been observed. 
 
Section 2.5: This section appears to reference the IPSCO Steel facility again.  Within five miles 
south of Louisa, the only “highway” is Country Road X61 (Stewart Road), some residences, no 
businesses, no restaurants, and no places of worship. There are also no schools, nursing homes, or 
fire stations. 
 
Section 4.2.1: Same comment to stormwater as in Section 2.3 above. This is also noted in Sections 
6.1.1, 6.1.2, and 6.1.3. 
 
Section 7.1.6: The last sentence in the section appears to be a heading which doesn’t belong to the 
paragraph: “Adequacy of Supporting Technical Documentation”. 
 



EPA Draft Surface Impoundment Report Comments 
March 4, 2011 
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General: An Operating and Maintenance (O&M) plan is being developed and will substantially 
mirror the Neal North Energy Center O&M Plan provided in Attachment D. Trees along the south 
and north exterior walls still need to be removed; MidAmerican is developing a plan for this activity 
which is expected to begin in spring 2011. 
 
 
Again, MidAmerican appreciates the opportunity to review and provide its comments on the draft 
surface impoundment reports for Walter Scott Energy Center, Neal North Energy Center, Louisa 
Generating Station, and Riverside Generating Station. If you have any questions or require 
additional information, please don’t hesitate to contact me. 
 
 
        Sincerely, 
 
 
 
       

Kevin D. Dodson 
 Director – Environmental Programs, 

Compliance and Permitting 
        Phone: 515-281-2692 
        kddodson@midamerican.com 
 
 
Attachments 
 
cc: Jim Kohler – U.S. EPA 
 Dave Ulozas 
 Matt Finnegan 
 Mark Podany 
 Dave Maystrick 
 Reg Soepnel 
 Sam Nelson 
 Bill Whitney 
 Jim Wiegand 
 Doug Haiston 
 Dave Webb 
 Jenny McIvor 
 Jess Vilsack 
 Peg Roy 

mailto:kddodson@midamerican.com
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APPENDIX A 

FIELD EXPLORATION 
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*1500

27

30

FILL, SANDY SILT, TRACE GRAVEL
Dark Gray

Higher gravel content below about 6 feet

Silty sand at Sample 6

Silty with sand at Sample 7

WEATHERED LIMESTONE***
Light Gray

BOTTOM OF BORING

***Classification of rock materials has been
estimated by the drill crew from drilling
characteristics.  Core samples and
petrographic analysis may reveal other rock
types.
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DESCRIPTION

RIG

PROJECT

between soil and rock types:  in-situ, the transition may be gradual.
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Ash Containment Ponds - South Pond
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APPROVED VER

9-29-10

*Pocket Penetrometer
**CME 140 lb. SPT automatic hammer

07105081

The stratification lines represent the approximate boundary lines
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HGM Associates, Inc.
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*500

*1000

26

30

FILL, SANDY SILT, TRACE GRAVEL
Dark Gray

Silty sand at Sample 3

Higher clay content at Sample 4

Higher gravel content below about 18 feet

Silt with sand at Sample 7

WEATHERED LIMESTONE***
Light Gray

BOTTOM OF BORING

***Classification of rock materials has been
estimated by the drill crew from disturbed
samples.  Core samples and petrographic
analysis may reveal other rock types.
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between soil and rock types:  in-situ, the transition may be gradual.
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Riverside Generating Station
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**CME 140 lb. SPT automatic hammer
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The stratification lines represent the approximate boundary lines
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*500

10

26.5

30

FILL, SILTY SAND WITH GRAVEL
Dark Gray

High gravel content below about 4 feet

FILL, SILT WITH SAND, TRACE GRAVEL
Dark Gray

WEATHERED LIMESTONE***
Light Gray

BOTTOM OF BORING

***Classification of rock materials has been
estimated by the drill crew from drilling
characteristics.  Core samples and
petrographic analysis may reveal other rock
types.

WOH = Sampler advanced the entire
sampling interval under the weight of the
hammer and rods alone.
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between soil and rock types:  in-situ, the transition may be gradual.
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Riverside Generating Station
Bettendorf, Iowa
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Ash Containment Ponds - South Pond
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APPROVED VER

9-29-10

*Pocket Penetrometer
**CME 140 lb. SPT automatic hammer

07105081

The stratification lines represent the approximate boundary lines
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HGM Associates, Inc.
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26.5
27

FILL, SILT WITH SAND, TRACE GRAVEL
Dark Gray

Higher gravel content at Sample 9

WEATHERED LIMESTONE***
BOTTOM OF BORING

Auger refusal at about 27 feet.

***Classification of rock materials has been
estimated from drilling characteristics.
Core samples and petrographic analysis
may reveal other rock types.

WOH = Sampler advanced the entire
sampling interval under the weight of the
hammer and rods alone.

HS

SS

HS
SS
ST

HS
ST

SS

HS

ST

HS
SS

SS

HS
ST

HS
SS

HS

1

2

3

4

5

6

7

8

9

10

4

2

8

WOH

WOH

WOH

12

12

16

0

18

0

22

22

23

20

46

61

65

63

59

57

64

54

TESTS

U
N

C
O

N
F

IN
E

D
S

T
R

E
N

G
T

H
, p

sf
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between soil and rock types:  in-situ, the transition may be gradual.
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BORING NO.  8

Riverside Generating Station
Bettendorf, Iowa
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Ash Containment Ponds - South Pond

FOREMAN

APPROVED VER

11-3-10

*Pocket Penetrometer
**CME 140 lb. SPT automatic hammer

07105081

The stratification lines represent the approximate boundary lines

SITE
HGM Associates, Inc.
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*2000

*2000

*1500

11

24.5

FILL, SILTY CLAY WITH SAND AND
GRAVEL
Dark Gray

Fat clay layers below about 6 feet

FILL, SILT WITH SAND
Dark Gray
Less sand at Sample 6

BOTTOM OF BORING  (WEATHERED
LIMESTONE)***

***Classification of rock materials has been
estimated from disturbed samples.  Core
samples and petrographic analysis may
reveal other rock types.

WOH = Sampler advanced the entire
sampling interval under the weight of the
hammer and rods alone.
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DESCRIPTION
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between soil and rock types:  in-situ, the transition may be gradual.
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CLIENT

BORING NO.  9

Riverside Generating Station
Bettendorf, Iowa
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G
R

A
P

H
IC

 L
O

G

Ash Containment Ponds - South Pond

FOREMAN

APPROVED VER

11-3-10

*Pocket Penetrometer
**CME 140 lb. SPT automatic hammer

07105081

The stratification lines represent the approximate boundary lines

SITE
HGM Associates, Inc.
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*500

*500

8.5

15.5

26.5
27.2

FILL, SAND AND CRUSHED LIMESTONE
WITH CLAY
Dark Brown

FILL, SANDY FAT CLAY WITH SILT
LAYERS
Brown

FILL, SILT WITH SAND, TRACE GRAVEL
Dark Brown

WEATHERED LIMESTONE***
Light Gray

BOTTOM OF BORING

***Classification of rock materials has been
estimated from disturbed samples.  Core
samples and petrographic analysis may
reveal other rock types.

HS

SS

HS
SS
HS
SS
HS

SS

HS

ST

ST

HS

SS

HS

SS

SS

1

2

3

4

5

6

7

8

9

9

8

11

2

21

9

50/2"

8

8

5

7

15

12

22

18

2

92

102

8

12

4

30

32

23

53

58

14

TESTS

U
N

C
O

N
F

IN
E

D
S

T
R

E
N

G
T

H
, p

sf

DESCRIPTION

RIG
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between soil and rock types:  in-situ, the transition may be gradual.
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JOB #

BORING COMPLETED

CLIENT

BORING NO.  10

Riverside Generating Station
Bettendorf, Iowa

SS

20

WATER LEVEL OBSERVATIONS, ft
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IC
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G

Ash Containment Ponds - South Pond

FOREMAN

APPROVED VER

11-3-10

*Pocket Penetrometer
**CME 140 lb. SPT automatic hammer

07105081

The stratification lines represent the approximate boundary lines

SITE
HGM Associates, Inc.
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24

25.5

FILL, SANDY SILT, TRACE GRAVEL
Dark Brown

HIGHLY WEATHERED LIMESTONE***
Gray

BOTTOM OF BORING

***Classification of rock materials has been
estimated from disturbed samples.  Core
samples and petrographic analysis may
reveal other rock types.
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DESCRIPTION

RIG

PROJECT

between soil and rock types:  in-situ, the transition may be gradual.
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BORING NO.  11

Riverside Generating Station
Bettendorf, Iowa
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Ash Containment Ponds - South Pond

FOREMAN
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11-15-10

*Pocket Penetrometer
**CME 140 lb. SPT automatic hammer

07105081

The stratification lines represent the approximate boundary lines

SITE
HGM Associates, Inc.
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I I I I I 
I I I r I 
I I I I I 
I r I [t I I 

SPTN* 

60% Hammer 
o 

I I 
I I 
I I 

I I I 
I I I I 

=-r=r=-I--
I I [ I I I I 
I I r I 1 I I 
I I I I I I 
I I I I I I 
I I 1 I I I 
I I I I I I 

-,.-r-'"1 -
I I I I I I I 

I I I 
I I I 
I I I 
I I I 

I I I r 

Depth Increment = 0.066 feet 

silty sand to sandy silt 
sand to silty sand 

sand 

1110 gravelly sand to sand 
E 11 very stiff fine grained (*) 
1112 sand to clayey sand (*) 

40 
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Depth 
(tt) 

o 
o 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Tip Resistance 

1 

til 
n. 

AS-
, ~ 

-~--~---~--~--~--~--, , , , , , 
I I I I I I I 

~1- - ~ - - -:- - -i - -T - - ~ - -
"<.~ ___ ~ : I I I 

'/'; , 
f:lo : I I I I 

cf- - ""1- - -1- - - r - - t" - -"1 --
_'::-1' I I J I I 

f" I I I I I 
I t I I 

If : I I 

- ""t - - "1 - - -1- - - I - - T - - ; - -

) : 

Il~: , , , , , 
- ~ - - ~ - - -:- - - ~ - - T - - ~ - -

I I I I I I 

--;~:> : , 
<:-~ , , , , , 

....... 1 I I I I I 

.-;-~:?~~ --,- --~ --,. --., --
-'--~, 

~.-.",? I I I I I 
,?1"~/- ~ - - -,- - - ~ - - ,. - - ., - -
(I I I r I I 
>~I I 1 r I I 
5.' , , , , 
·-21._._.-L __ ' , I 

: 5---'--: .;-=- : 
-~--~---~--~--,.--~-, , , 

-~--~---,---r--T--'--

"., 1 .2 
1113 

sensitive fine grained 
organic material 

clay 
Pre-Drill 12" 

*Soil behavior type and SPT based on data from UBC-1983 

350 

Terracon 

o 

Operator: GF Jr 

Sounding: CPT-6 

Cone Used: DSG1119 

Local Friction 

Fs TSF 

"1--I--I--t-
I I I I 
I I I I , , , 

, , , , , , , , 

, , , , 
-.--I--I--r 
~ I I I 1 

(-, , , , 
I ' , , , 
! : : : : 
;/ I I I I r -, --l- -l- -r 

\ I I I 

) '" , , 
! 

,>:- --:--:--T 
\., , 

<1' 
{r-~ -:- -:- -T 

-~-': : ' : 
" , 
-7 I I r ' , , 

r~--'--'--~ c' , , , 
1..1 I r I 

5 

\t-__ I I I 

~~:::=J=:= 
I I I I 
-r--I--r--r , , 

.--I--I--r , , , , , , , , , , , 

Pore Pressure 

PwPSI 
-10 

, , , 
==F==T-I I 
-1- -1- -1--1 , , 

-1- -1- -1-""1 , , , , , , , , , , , , 
<J -:- -:- -:- i 

t I I I I 

i ' I I I , , , , 
~:- -:- -:- ~ 
(, I I I 

-1- -1- -1-"1 , 

I 
-1- -1- -1--1 , , , , 

r -[- -1- -1-""1 , , 
I " , " 
, " 
, " , " r- -1- -1- -1-, , , 

Maximum Depth = 15,81 feet 

114 
1115 
1116 

silty clay to clay 
clayey silt to silty clay 
sandy silt to clayey silt 

50 o 

iii 7 
8 

m9 

CPT DatelTime: 10/20/20103:13:23 PM 

Location: Ash Containment Pond 

Job Number: 07105081 

Friction Ratio 

Fs/Qc (%) 

I>i , , , , 
L- r -1- -1- -1-"1 
~; I I I I 'it' , , I I I I I 

I I I I I 
I I I I I 
I I I I 

~'P"';;- -: - ~ 
',;., , , , , 
?I I I I I 
II I I I I 
, , , , , 
'~I- -1- -1-"1 

<1-:..-:-:=1=-: 1. I I I I 
~'---L ' , , 

I Pi I I 
f..,~11 
r -4::"""'=,- -1-""1 

~'" .... --.L-L..J.._ I 

12 

f : : _~-:r-
I ~--r-' I I 
,-', I I I 
,-1- -1- -1-"1 

~~ t I 

<"'-1". , 

2L
'I I I I I 

I I I I I 
I I I I 1 
Ie t r I I 

-j'('-r- -1- -1-"1 

~ t f I 

2--=:i::~-! 
~~~: : : ,., , , , 
t-:--:--:--; 
<C I I I I 
, -l"----.L....-L. . ..L 

~~--f~~:==;;~ 
--I" I I I 

r -1- -1- -1-"1 

1-1- -1- ,-"1 , , , , , 

Soil Behavior Type' 

Zone: UBC-1983 
o 12 

, 
, , , 
" , 
I I I I 

I [I I I I 

, , , , , , , , , , , , 
I I I I I 

SPT N' 

60% Hammer 
o 40 

, 

- r -t -1- r ,-I 
I I r I I 

, , , , , 
" 1-1- t" ,-I , , , , , , , , , , , , , , , , , , , , , I , , 

Depth Increment = 0.066 feet 

silty sand to sandy silt 
sand to silty sand 

sand 

!iii 0 gravelly sand to sand 
!!Iii very stiff fine grained (*) 
1112 sand to clayey sand (*) 
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Depth 
(tt) 

o 

5 

10 

15 

20 

25 

30 

o 

Tip Resistance 

Qc TSF 'iF 
'Vo 
l-g 
I <D I 

I I 0. 
----:ct. ... r+ 

~~t ~o I I I 

: -~=;'-~====T~-~~ r""- I I I I I 

j I I I t I I 
I r I I I r 

~::....i~ .. : --.t=: ~~j -
:=.~C--:-- : 
~~!---: 

~l~~n~n 
I Y--- I I I I 

... :r;----· I 

I'....." I 

: ~~i-~.-
I I --r"?" 
L_-----I-"" I 

(---, I I 

~-,. I I 
- "t - - "1 - - -1- - - r - - I - - "1 - -

J I t I 
1 I I I 

--.,. 

I 
I 
I 
I I I 1 I r -, - - -, - - -,- - - ,- - - T - - r - -

I I -_--1-_ ... 1 --~:::=;:::::"'-r'=-
I '",-_, 1 1 
1 ,t-~ 

i) 
1'0-,. I I I 

I <ti:- I L __ l. __ .l __ 
_ ..I. __ .J':--_.,.+~-!--... I 

I I ~ <"'" 
I I : I ;-__ I 
I I I I .? I 
I I I ___ ~I 

I f--'- I r 
~ .. -~ I I 

I 
I 

1 sensitive fine grained 
III 2 organic material 
1\13 clay 

Pre .. Drili to 1,5' 

'Soil behavior type and SPT based on data from UBC .. 1983 

140 

Terracon 

o 

Operator: GF Jr 
Sounding: CPT-7b 
Cone Used: DSG1119 

Local Friction 

Fs TSF 

I
\i 
/, 

I 

I 
I 
I 
I 
I 
I 
I 

I I I I I 

6 

S
'-_I __ I __ I_-'-

::::t~ : : : : 
I I I I I 

",::-i I 

:~ I 
'."., 
?~ I 
~I <:i- I 

I r ... 
I) 

I I 

--'-

-\- -1- -1- -1- -I
I I 
I I 

I 
1 \ I 

I 

'I I I 

~}--:--:--:--i-
I 

II I I 

":.. ..... ' I 
"--.! I 
1 I' 1 
I I~I , I 
I I \1 I I 
I 1 _].") I I 
I It;. I I r 

I-L -I-~l- -1- -'_ 
I I JI_:!:- I 

I 1'·-]:. ..... 

J If')'"j 

I J I 
r I y ....... [ I 

I·-----r--··-r- I I I 
I I I I I 
I I I I I 

I I I 

Pore Pressure 

PwPSI 
-10 50 

I I I I I 
I I 

~' .. - : 
. I 

I 
I 

I 
I 

I I I 

I-t~I __ I __ I_-'-
Jl r r I 

.e"o.:s..--,- I I 

c;:_ I 

.- I 

I 

I-t-:- -:- ~- -'-I I I 1 
'..::;::.-1 I I 1 

C" I I I r 
.... I I I I 
,.. I I I 

I I 
I I 

I -r;::;: I I 

r';:.t I I 

I- tf _;:-:,-t.. ~- ~-
I~I I 
I __ ~I , 

~: : 
'c.:::t> I 
I "'- I 
I ~,\I 
I~I 
I ~ 1 

I- ~t:- -N~-:-I r I I 
1 t I I 

: _l-.. :-~~-
I~.I I I 

, .. 1- ..; .. -., 1 1 
.~ I I I 

~ 1 

f-J~~'- _1_...1_ -'_ ~. I I I I 
I~? I I I 
I 'T":<--t I I 
I I~.-b--1;:'-'-.' I 
t. 1 I I I 

I I 
I 
I 

Maximum Depth = 27.62 feet .4 
1115 
1116 

silty clay to clay 
clayey silt to silty clay 
sandy silt to clayey silt 

o 

1117 
8 

1119 

CPT DatefTime: 10/20/2010 1 :34:07 PM 
Location: Ash Containment Pond 
Job Number: 07105081 

Friction Ratio 

Fs/Qc (%) 

II 
g...., .. : 

1--;0.1 

<-:-: I I I 

? I I I I I 
~ ~ I I I I 

12 

'--l. I J I I 

~~~~-~8=: ",--, -,-"-,-,---
I 1 I I 

.--""" I I I I 
<:;""1 
s-"", I 
$.-> I 

.. 4".l.. 
<::-i=~1 I 
~r t I I 

I ~ _~ _: __ :_ ~_ 
tt~ I I I I 

1
'1 r I I I 

I I I I I 
I I I I I 

1" I I I I t 
l I I I I 

......... .1-.....' I I 
I 1"(-'1 I 
I .k,.l"? I 
I --,Sf 
,-:::::'::"I---.J I I 

r-- r -1- s,~ -1-""
I I I "1:;., 
I I I,..::r:" 
I -k='> I 
I I ~--L 

<t--r----.-=r 
~: I I 

~ ' I I 
/ I I I I 

t-'<!- -:- -:- -:- ~-
«( I r I 1 

~ 1 I I 1 
2.. I r I 1 

'-~.:.;~ r 1 

I -1"'-..1 
I 15, r I 

:: b:: 
I 15"1 J 

I- L -'-F?- _1_-1_ 

I 'l' I I I I I 
I I I 
I I I 
I I'----c, 

--,--r-T 

Soil Behavior Type* 

Zone: UBC-1983 
o 12 

r I I I I I I 
[I I I I I I I I I 
r I I I I I I I I 
11 I 1 I I I I I 

I I I I I I I I I I I 

SPTN* 

60% Hammer 
o 90 

I 
I 

I I 
I I I I I 1 
i,,-'-'- "1-,--
1"'- I I 
p~1 I I I 

I)! I I 

~
',{: : I 

I I 1 I 
I I I 

I I I I r 

'), I I I I I 
!..r;_LL..l 

~F: : : 
y I I I 
\.1 I t 
"I I r 
I( I I I 
~ I I I 

~ I I t 
.1 I 
II I 
JI I I I 

l
~ -:-1- r -I-I-

I I 
I I 
I I 

1(" : I I 
I I 
I I 

) I I 
L! _,_,_!....! _,_,_ 
~ I I I 

(
I I I 
I I I l I I I 

'-/o.......!. I 
I~I 
1 1 'I-I. 

: : : :~ 
: : : ( : : : : 

---1_1_L.1,j _I_I-! 
1 I I 1rT'--+. ... .J. 

1 I I I I 1 '''''Jl 

: : : : : : : r 
...J._' _'_L..J-r4"-'T..--'j'
--t=r .. I I I I I 1 

I I I I 1 I I 
I I I I 1 I I 

I I I I I I I I 
I I I I I I I I 
I I 1 I I I I I 

Depth Increment = 0.066 feet 

silty sand to sandy silt 
sand to silty sand 

sand 

11110 gravelly sand to sand 
~ 11 very stiff fine grained (*) 
1112 sand to clayey sand (*) 
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Pressure 
(psi) 

-1 

-2 

-3 

Operator GF Jr 

Sounding: CPT-S 
Cone Used: DSG1119 

Terracon 
CPT DatelTime: 10/20/20103:13:23 PM 
Location: Ash Containment Pond 

Job Number: 07105081 

Selected Depth(s) 
(feet) 

-10.761 I I I I I I I I t I 
I I I I 
I I I I 

I I I I I I I 
I J I I I I I I I J I I I I I I I I I I I I I I I - - - - - - - - - -"I - - - - - ,- -,- -,- II J - - - - - - -,- - - - 1- - 1- - - -,-""j -,- T I - - - - - - -,- - - - T - - 7- -,- -'-I -1- I 

I I I I I I I I I I I I 
I I I I I I J I I I I I 

I I I J I I I I I I I J r I [ I I J I I J I J I I I 
______ L ___ -.l __ .J __ L _ L -.1_ L..I. .J _______ L ___ .1 __ .J __ 1 __ I_.J _1_ L.! _______ 1 ____ L __ .1 __ 1 __ 1_ .1 _I_ 

f I I I I I I I I I I I I I I r I I I I I I I I r J 

I I I I I r I I I I I I I I I I [ I I I 
J I I I I I I I I I I I I I I I I 

I I I I I I r I I I I I I I I I J I I I I I I ______ ~ ___ ~--~--~-~~-~~4-------~---~--~--~-~~-~~~----_--~---~--~-~-~-~~-
I r I I I I I I J I I I I I I I I 
I I I I I [I I I r I I 
t I I I I r I r I I I I 
r I I J I I I I I I I 

- - - - - - t- - - - -j - - -t - - t- - t- -j - j- -t -t - - - - - - -1- - - - -r - - -t - -1- -1- -j -1- t- -t - - - - - - -1- - - - t- - - T - -1- -1- -t -I-
I I I I I I I I I I ! I I I I I I I 

I I I I I I I I I 
I I I I I I I I , 

I I I I I I I I I I I I I I I 1 I I I I I 
- - - - - - r - - -"1 - - --, - - r - r --, - r T -y - - - - - - - r - - - T - - "1 - -1- -1-'" - r T" - - - - - - -1- - - - T - - T - -1- -,- T -[-

[ I [I I [I [ I I J [[ I I 1 I 
[ [[ I r, r I ! J , [ [ I 
[ I [ I I 1 I I I [ 1 I [ I 

I [ I [ [r I [I I 1 1 I I J I [ J 1 J I J 
- - - - - - I - - -I - - -,- - [- - [- -1- 1- - - - - - - [- - - -1- -I - - - - -1-1- T 1- - - - - - - - - - - T - -, - -1- -1-1-[- [ 

I , [ I [I [ I [ I 1 [ I [ 
I [ I I I [ I I [ I [ 
[ [ I [ [ [ I I I r I 

______ L ___ J __ -' __ L _ L _I _ J _______ 1 ____ 1 __ J _____ J _1_ 1.. 1 ___________ 1.. __ 1 ____ 1_ 1 _I_ 

I I I [ I [I I I I I I I I 
1 1 I 1 I I I I 
1 I I I r I I 
I I J I J I I 

______ L ___ .J __ ..J __ L _ L ..J _ L J..l _______ L ___ .1. __ ...1 __ 1 __ 1_ ...1 _L.L.1 _______ 1 ____ .L __ J. __ 1 __ 1_ J. _I_ 

I I I , I I I I I I I I r I I I 1 I 
I 1 I I I I I I I I I I I I I 
I I I I I I I I I I 1 I I I 

I I I I I I I J I I I I I I I I I 1 r I I r I 
- - - - - - l- - - - -I - - -r - -I- - r- -r - f- + -I - - - - - - - r- - - - + - - -I - -1- -1- -I -1- ~ + - - - - - - -1- - - - ~ - - + - -,- -1- + -I-

I I I I I 1 I I I I I I I I I I I I I I I I I I I [ 

\J 
I I I I [III I I I J I1111 I I I 1:/111 

I I I I I I I I I I I I I I I I I I I I I 1 vf I I I 

__ - - ~ ____ : ___ ~ _~_~ - ~ ~ _:_: _____ - - ~ ____ : ___ : __ ~ - ~_:_~ ~_:_ - __ - - _~ __ - ~ ___ : __ ~~i. r _:_~ I 

I I 1 I I I r I I ! I I I I 1 1 I I I I ,hI I I I I 
I I I I [ I I I I I 1 I I I I J 1 J I I I jN I r I ! I 
1 I I I I 1 I I r 1 I I I I I I I I J 1 If I I I , I 

- - - - - - I,~ _ ~ __ ~ __ ~ _ ~ ~ _ ~ ~ ~ _______ ~ ___ ~ __ ~ __ : __ :_ ~ _:_ ~ ~ _______ : ___ )_ ~ ~~ __ : __ : _ ~ _:_ I 

I ---t I I I I I I I I I I I I I I I V . I I I I I I 
I I I I 1 1 I I I I I I I I I I I I I I I I [ 

--- ---~---~--~ -~-:--:- ~ ----- --:- -- -+ --~--:--:-~-:-~+ -- --- --:- -r- t --+- -:- -:-+-:-: 
I I I I I I I I I r I I r II 1/ I I I I I II 
I I I I I I I r I I J I J I I I I r I 1 I 
I I 1 I I I I I I r I I 111 ~ I I I I 111 

______ L ___ J __ ..J __ L _ ,_ J _______ L ___ ~ __ J __ 1 __ 1_ J _L 1.. 1. _____ _ 1_1 _ ___ 1.. __ .1 __ 1 __ 1_ .L _I_ 

I I I I I I I 1 I 1 I I I [ I I I I I I I ! I 
I 1 I I I I I I I I I I 
I I I I I I I I 
I I I I I 

______ L ___ ..l __ -l __ L_L -l_ L J....J ~ _____ I- ___ ..1. __ ...J __ 1 __ 1_...J _1-.L.1. ______ 1 ____ .L __ ..1. __ 1 __ 1_.1._[_ 

I I I I I I ,.... I J 1 I I 1 I 'I I I I 
I I I I I I -............. I I 1 I I I I 
I I II 1111 ~ I 111 I I I III 
I I I r I I I J I I' I I I 1 I I I I I I I I 1 I I 

--- - - - i ---i -- i--i-i-:-i~ i -- --- - -i ~~~-I-~-:-~~ -- --- --:- ---~ --;-- -:--:-~-:-I 
I I I I I I , I r I I I I I I 
I I I I r 1 I I I I I 1 I I 
I I I I 1 I 1 1 I 11 

------r---'--~--r-r~-rT'-------r---T--'--I--I-'-rrT-------r----r--T--I-'-T-r-

1 I I I I I I I I I I [ I I I I J J I I I 1 I I I 
I [ 1 I I I I I I , J I I I I I I I I I 

1 I I I I I I I I I , I I I I I 
I I I 1 I J I I , I 1 I I I I I I I t I I I I II! 

- -- - -- r ---"---1--1--1- -1- r 1"- - - - - --1- - --I --.,- -1- -1-"-I-il - - - - - - -1--- - T - - ,- -,- -1- I-I-
I I I I I I I I 1 1 I I I I I I I I I I 

I I I I 1 I r I I I I I I I I 1 
I I 1 I 1 I I I I I I 

I I I I 1 I I I I I I I I I I I I I 1 1 I I I I --- -- -1- --1-- -- -I--'--I-!"'i 1- - - -- - -1- -- -1- -1----1-1-1-, 1-- --- - - - -- -'1- - T--I- -'-1-1-1 

I 1 I 1 , I I I J I I I 
I 1 I 1 I r I 1 I I 
I I I I I I 1 1 I I I I I I J I r 1 J I I I 1 I 1 I 

______ L ___ .J __ ~ __ L_L~_L.1~ _______ L ___ ~ __ J __ I __ I_J_LLJ. _______ I ____ .L __ J. __ I_~_~_I_ 

r I I 1 I J I I , I I I I I r J 1 r I I I I I I 1 
r I I I r I I r 1 r 1 I I I I 
I I 

10 100 1000 

Maximum Pressure = -1.852 psi 
Hydrostatic Pressure = 4.67 psi 

PLOTTED BY - jw 
PLOTTED ON -12/02/08 

Time: (seconds) 
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Pressure 
(psi) 

6 

5 

4 

3 

2 

o 

-1 

Operator GF Jr 
Sounding: CPT-6 

Cone Used: DSG1119 

Terracon 
CPT DatelTime: 10/20/20103:13:23 PM 
Location: Ash Containment Pond 
Job Number: 07105081 

Selected Depth(s) 
(feet) 

I I I I I I I I I I I I I I t I I I I I I 
------~---~-- - ~-~~-~+~-------~---+--4--I--r-4-~~+-------I----~--+--1-~-+-I-
____ - - L ___ J --i--~;- _1- Ll J _______ 1 ____ 1 __ J __ 1 __ I_J _L 11 _______ 1 ____ 1 __ 1 __ 1 __ 1_1_1_1 

- - - - - - ~ - -- ~ -- ~ - - ~ -1- ~ - ~ ~ ~ - - -- - --~ - - - ~ - - ~ - _: __ :_ ~ _:_ ~ ~ - - - - - - _:_ - - - ~ - - ~ - _: __ : - ~ _:_ I 

= = = = = = ~ = = = ~ = = t = = t = ~ j = t 1 ~ = = = = = = = t = = = ~ = = ~ = =:= =:= ~ =:= ~ ~ = = = = = = =:= = = = ~ = = t = =:= =: = 1 =:= ' - __ - __ ~ - - - ~ - - ~ __ ~_~_:_~ ~~ ___ - ___ ~ - __ ~_ - ~ - _: __ :_ ~ _:_~~ - ______ : __ - - ~ - - ~ - _: __ :_~ _:_ I 
. I 

------~---~--H--~-~~-~f~-------~---f--~--~-~~-~tf-------~---t--f-~-~-f~-, 

=:::::;:::~::l~=:f:ft~}]~:::::::f:::]::~::f:f~:fJ]:::::::f:::J::]::f:~]:f: 
------~---~--~--~-~~-~~~-------~---~--~--~-~~-~~~-------~---~--~-~-~-~~-' 
- - - - - - ~ - -- ~ - -/~ - - i - i t - ~ ~ ~ -------~ --- ~ -- ~ --:- -:- ~ -:- ~ ~ -------:- -- - ~ -- ~ --:- -: - ~ -:- I 

~ ~ ~ ~:: ~ ~ ~ ~ m~m ~t ~ ~ m:: ~ ~ ~ ~t ~ ~ ~ E ~ 1::!: :i: j ~~ m ~ ~ m :::: ~ I ~ m~ ~m~ 
~~~~~~{~~~~~{-}~~{~{-}~~~~~~~~~~{~~~~~~~~~~~~~~~{~~~~~~~~~~~~{~~~~~~~[~~~: 
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Field Exploration Description 
 
The borings and CPT soundings were performed at the locations selected by Terracon and MEC 
as shown on the attached Boring Location Sketch (Exhibit A-1).  Ground surface elevations 
indicated on the boring logs are approximate and have been rounded to the nearest foot.  The 
elevations were estimated from the levee cross sections provided by HGM Associates, Inc.  The 
elevations of the soil borings should be considered accurate only to the degree implied by the 
means and methods used to define them.   
 
The borings were advanced with a track-mounted drilling rig utilizing continuous flight hollow-
stem augers to advance the boreholes.  Representative soil samples were obtained using both 
thin-walled tube and split-barrel sampling procedures.  In the thin-walled tube sampling 
procedure, a thin-walled, seamless steel tube with a sharp cutting edge is hydraulically pushed into 
the ground to obtain samples of cohesive and moderately cohesive soils.  In the split-barrel 
sampling procedure, a standard 2-inch (outside diameter) split-barrel sampling spoon is driven 
into the ground with a 140-pound Central Mine Equipment (CME) automatic SPT hammer falling 
a distance of 30 inches.  The number of blows required to advance the sampling spoon the last 
12 inches of a normal 18-inch penetration is recorded as the Standard Penetration Test (SPT) 
resistance value and are provided on the boring logs at their depths of occurrence.  The blow 
counts, also referred to as SPT N-values are used to help estimate the relative density of 
granular soil and the consistency of cohesive soils.  The samples were transported to our 
laboratory for testing and classification.  The boreholes were grouted with a cement-bentonite 
slurry. 
 
The drill crew prepared a field log for each boring.  Each log included visual classifications of the 
materials encountered during drilling as well as the driller's interpretation of the subsurface 
conditions between samples.  The boring logs included with this report represent an interpretation 
of the field logs and include modifications based on laboratory observation and tests of the 
samples. 
 
The CPT soundings were performed using ATV-mounted equipment.  The CPT procedure 
involves hydraulically advancing a steel cone shaped device attached to steel rods with flush-
joint couplings.  The sounding unit has electronic strain gauges that measure the point 
resistance, sleeve friction and pore-water pressure.  A depth encoder device monitors 
penetration as the rods are hydraulically pushed into the ground.  The system is interfaced with 
a computer that records the referenced parameters every two to four centimeters.  These 
parameters can be correlated to a variety of soil properties, including strength and density.  The 
in-situ data and the approximate soil types empirically estimated from the data are reported on 
the attached CPT sounding logs. 
 
The VST analyses were performed with a Geotech EVT 2000 Electrical Field Vane Apparatus 
using a 65mm by 130mm rectangular end vane within borings at target depths.  At the 
beginning of each test, apparent rod friction was measured during initial rotation through a 20-
degree slip-coupling.  Remolded tests were performed at selected depths after the initial test 
and after rotating the vane through 10 revolutions. 
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BORING - 
SAMPLE

DEPTH 
(feet)

TEST 
SYMBOL

WATER 
CONTENT 

(%)
LL PI DESCRIPTION / CLASSIFICATION

B-6/S-4  36 16 LEAN CLAY with Sand, dark gray

B-7/S-6  44 10 SILT with Sand, dark gray

B-10/Comp  36 8 SILT with Sand, dark gray with gray-brown

B-5/S-6  NP NP SILTY SAND, dark gray

B-5/S-7  40 4 SILT with Sand, dark gray

B-6/S-5 X 33 3 SANDY SILT, dark gray

B-6/S-7  38 12 SILT with Sand, dark gray

B-7/S-7  41 4 SILT with Sand, dark gray

B-6/S-3  NP NP SILTY SAND, dark gray

B-7/S-4 + NP NP SILTY SAND, dark gray

PROJECT: Ash Containment Pond Embankment
LOCATION: Riverside Generating Station - Bettendorf, Iowa
PROJECT NUMBER: 07105081
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GRAVEL Sand Silt or

Coarse Fine Coarse Medium Fine Clay

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS

NO. NO. feet DESCRIPTION SYMBOL WC, % LL PL PI

B-5 1,2 and 3 Various ML     

PROJECT Riverside Generating Station

Bettendorf, Iowa JOB NO. 07105081 DATE 11/22/2010

N:\Projects\2010\07105081\[lab data.B.5.1.xls]REPORT

Sandy silt, trace gravel
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GRAVEL Sand Silt or

Coarse Fine Coarse Medium Fine Clay

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS

NO. NO. feet DESCRIPTION SYMBOL WC, % LL PL PI

B-6 1 and 2 Various ML     

PROJECT Riverside Generating Station

Bettendorf, Iowa JOB NO. 07105081 DATE 11/22/2010

N:\Projects\2010\07105081\[lab data.B.6.1.xls]REPORT

Sandy silt
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GRAVEL Sand Silt or

Coarse Fine Coarse Medium Fine Clay

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS

NO. NO. feet DESCRIPTION SYMBOL WC, % LL PL PI

B-8 1 and 2 Various ML     

PROJECT Riverside Generating Station

Bettendorf, Iowa JOB NO. 07105081 DATE 11/22/2010

N:\Projects\2010\07105081\[lab data.B.8.1.xls]REPORT

Silt with sand
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GRAVEL Sand Silt or

Coarse Fine Coarse Medium Fine Clay

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS

NO. NO. feet DESCRIPTION SYMBOL WC, % LL PL PI

B-8 5,7 and 10 Various ML     

PROJECT Riverside Generating Station

Bettendorf, Iowa JOB NO. 07105081 DATE 11/22/2010

N:\Projects\2010\07105081\[lab data.B.8.5.xls]REPORT

Silt with sand
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SIEVE DIAMETER, PASS,
SIZE mm %

1.5" 37.5 100
1" 25.0 100

3/4" 19.0 100
1/2" 12.5 100
3/8" 9.50 100
#4 4.75 100

#10 2.00 98
#20 0.850 93
#40 0.425 90
#60 0.250 87
#140 0.106 79
#200 0.075 74.9

0.0437 68.3
0.0319 60.4
0.0211 48.4
0.0127 36.3
0.0093 28.1
0.0067 20.1
0.0032 9.0
0.0014 5.0

D60 0.0315
D30 0.0100
D10 0.0034

Cu 9.2
Cc 0.9

SPECIFIC GRAVITY 2.54
TESTED

SAMPLE USCS UNIFIED NAT
ID DESCRIPTION SYMBOL M% LL PL PI

PROJECT MEC RIVERSIDE ASH POND

JOB NO. DATE

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G HydroALPlot B8&B9-COMP-15.0.xlsm]REPORT

02105081G 11/11/2010

BORING
ID

DEPTH,
feet

MLB-8 5 TO 7
SILT WITH SAND

DARK GRAY

GRAIN SIZE DISTRIBUTION CURVE

NP
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NP NP
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EFFECTIVE STRESS --- ANGLE OF INTERNAL FRICTION, deg

TOTAL STRESS ANGLE OF INTERNAL FRICTION, deg

SPECIMEN ID: A B C

WATER CONTENT, % 37.9 37.7 36.9

DRY DENSITY, pcf 69.3 69.4 69.0

SATURATION, % 75 75 72

VOID RATIO 1.29 1.29 1.30

WATER CONTENT, % 50.1 49.0 48.9

DRY DENSITY, pcf 69.8 70.6 70.7

SATURATION (B PARAMETER) 0.97 1.00 0.97

VOID RATIO 1.27 1.25 1.24

FINAL BACK PRESSURE, psi 98.6 98.9 101.2

MINOR PRINCIPAL STRESS, psi 10.2 21.5 39.4

EFFECTIVE STRESS PEAK AT % STRAIN 15.0 15.0 15.0

EFF. DEVIATOR STRESS AT PEAK STRAIN, psi 28.2 46.7 95.8

TOTAL STRESS PEAK AT % STRAIN 15.0 15.0 15.0

TOTAL DEVIATOR STRESS AT PEAK STRAIN, psi 28.2 46.7 95.8

CONTROLLED - STRAIN TEST ULTIMATE DEVIATOR STRESS (15% STR), psi 28.2 46.7 95.7

SAMPLE TYPE: TIME TO 50% PRIMARY CONSOLIDATION, min 0.23 0.18 0.23

DESCRIPTION OF SPECIMENS: 8.04 8.03 8.03

INITIAL DIAMETER, inch 1.998 2.000 2.008

INITIAL HEIGHT, inch 4.047 4.034 4.056

LL NP PL NP PI NP Gs 2.54 TEST AREA AFTER CONSOLIDATION, inch2 3.132 3.116 3.117

PROJECT:

BORING #:

SAMPLE #:

DEPTH, feet:

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G Triaxial CU B8-5.0.15 percent.xlsx]REPORT

TERRACON - LENEXALABORATORY:

DATE: 6/13/2008

SILT WITH SAND, DARK GRAY 

MEC RIVERSIDE ASH POND
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PROCEDURE: ASTM D4767, CONSOLIDATED-UNDRAINED TRIAXIAL 
COMPRESSION TEST ON COHESIVE SOILS

PROJECT NO. 02105081G
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MEC RIVERSIDE ASH POND

02105081G B-8 0

REMARKS:

SPECIMENS SATURATED BY THE WET METHOD.

EFFECTIVE STRESS FAILURE DATA BASED ON 15 % STRAIN.

EFFECTIVE STRESS MOHR'S CIRCLES DRAWN AT 15 % STRAIN.

TOTAL STRESS FAILURE DATA BASED ON 15 % STRAIN.

TOTAL STRESS MOHR'S CIRCLES DRAWN AT 15 % STRAIN.

DEVIATOR STRESSES CORRECTED FOR MEMBRANE AND FILTER PAPER EFFECTS.

AREA AFTER CONSOLIDATION CALCULATED AS PER SECTION 10.3.2.1 METHOD A

STANDARD PROCTOR = 85pcf @ 25%  MOISTURE

REMOLDED TO  69.2 pcf @ 37.5% MOISTURE REMOLDED TO 81.5% COMPACTION

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G Triaxial CU B8-5.0.15 percent.xlsx]REPORT

FAILURE SKETCH FAILURE SKETCH FAILURE SKETCH

SPECIMEN A SPECIMEN B SPECIMEN C
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MEC RIVERSIDE ASH POND

02105081G B-8 0 5.0 - 7.0

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G Triaxial CU B8-5.0.15 percent.xlsx]REPORT
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SIEVE DIAMETER, PASS,
SIZE mm %

1.5" 37.5 100
1" 25.0 100

3/4" 19.0 100
1/2" 12.5 100
3/8" 9.50 100
#4 4.75 100

#10 2.00 100
#20 0.850 97
#40 0.425 95
#60 0.250 93
#140 0.106 85
#200 0.075 79.8

0.0438 66.4
0.0323 54.9
0.0215 40.3
0.0130 24.6
0.0095 16.1
0.0068 9.6
0.0032 7.3
0.0014 5.2

D60 0.0370
D30 0.0155
D10 0.0069

Cu 5.3
Cc 0.9

SPECIFIC GRAVITY 2.60
TESTED

SAMPLE USCS UNIFIED NAT
ID DESCRIPTION SYMBOL M% LL PL PI

PROJECT MEC RIVERSIDE ASH POND

JOB NO. DATE

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G HydroALPlot B8&B9-COMP-15.0.xlsm]REPORT

02105081G 11/11/2010

BORING
ID

DEPTH,
feet

MLB-8 & B-9 Composite 15 TO 22.5
SILT WITH SAND

DARK GRAY
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EFFECTIVE STRESS --- ANGLE OF INTERNAL FRICTION, deg

TOTAL STRESS ANGLE OF INTERNAL FRICTION, deg

SPECIMEN ID: A B C

WATER CONTENT, % 29.0 29.1 28.7

DRY DENSITY, pcf 70.6 70.6 71.1

SATURATION, % 58 58 58

VOID RATIO 1.30 1.30 1.29

WATER CONTENT, % 49.5 49.2 48.4

DRY DENSITY, pcf 71.0 71.2 71.9

SATURATION (B PARAMETER) 0.99 0.95 1.00

VOID RATIO 1.29 1.28 1.26

FINAL BACK PRESSURE, psi 99.2 99.3 99.7

MINOR PRINCIPAL STRESS, psi 11.3 20.3 39.8

EFFECTIVE STRESS PEAK AT % STRAIN 15.0 15.0 15.0

EFF. DEVIATOR STRESS AT PEAK STRAIN, psi 118.0 122.9 129.3

TOTAL STRESS PEAK AT % STRAIN 15.0 15.0 15.0

TOTAL DEVIATOR STRESS AT PEAK STRAIN, psi 118.0 122.9 129.3

CONTROLLED - STRAIN TEST ULTIMATE DEVIATOR STRESS (15% STR), psi 117.7 122.5 129.3

SAMPLE TYPE: TIME TO 50% PRIMARY CONSOLIDATION, min 0.18 0.14 0.13

DESCRIPTION OF SPECIMENS: 8.04 8.04 8.04

INITIAL DIAMETER, inch 2.006 2.003 2.004

INITIAL HEIGHT, inch 4.059 4.067 4.049

LL NP PL NP PI NP Gs 2.6 TEST AREA AFTER CONSOLIDATION, inch2 3.155 3.135 3.139

PROJECT:

BORING #:

SAMPLE #:

DEPTH, feet:

N:\PROJECTS\2010\02105081G\Lab Data\Prelim CU Analyses\[02105081G Triaxial CU B8&B9-COMP-15.0.15 percent.xlsx]File Data Combined
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MEC RIVERSIDE ASH POND

02105081G B-8 & B-9 COMPOSITE

REMARKS:

SPECIMENS SATURATED BY THE WET METHOD.

EFFECTIVE STRESS FAILURE DATA BASED ON 15 % STRAIN.

EFFECTIVE STRESS MOHR'S CIRCLES DRAWN AT 15 % STRAIN.

TOTAL STRESS FAILURE DATA BASED ON 15 % STRAIN.

TOTAL STRESS MOHR'S CIRCLES DRAWN AT 15 % STRAIN.

DEVIATOR STRESSES CORRECTED FOR MEMBRANE AND FILTER PAPER EFFECTS.

AREA AFTER CONSOLIDATION CALCULATED AS PER SECTION 10.3.2.1 METHOD A

STANDARD PROCTOR = 75pcf @ 25%  MOISTURE

REMOLDED TO  70.7 pcf @ 28.9% MOISTURE REMOLDED TO 94.3% COMPACTION

N:\PROJECTS\2010\02105081G\Lab Data\Prelim CU Analyses\[02105081G Triaxial CU B8&B9-COMP-15.0.15 percent.xlsx]File Data Combined
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MEC RIVERSIDE ASH POND

02105081G B-8 & B-9 COMPOSITE 15.0 - 21.0 & 20.5

N:\PROJECTS\2010\02105081G\Lab Data\Prelim CU Analyses\[02105081G Triaxial CU B8&B9-COMP-15.0.15 percent.xlsx]File Data Combined
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GRAVEL Sand Silt or

Coarse Fine Coarse Medium Fine Clay

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS

NO. NO. feet DESCRIPTION SYMBOL WC, % LL PL PI

B-9 6 22-24 ML     

PROJECT Riverside Generating Station

Bettendorf, Iowa JOB NO. 07105081 DATE 11/22/2010

N:\Projects\2010\07105081\Lab Data\[lab data.B.9.6.xls]REPORT
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GRAVEL Sand Silt or

Coarse Fine Coarse Medium Fine Clay

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS

NO. NO. feet DESCRIPTION SYMBOL WC, % LL PL PI

B-11 5 and 6 Various ML     

PROJECT Riverside Generating Station

Bettendorf, Iowa JOB NO. 07105081 DATE 11/22/2010

N:\Projects\2010\07105081\Lab Data\[lab data.B.11.5.xls]REPORT
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EFFECTIVE STRESS --- ANGLE OF INTERNAL FRICTION, deg

TOTAL STRESS ANGLE OF INTERNAL FRICTION, deg

SPECIMEN ID: A B C

WATER CONTENT, % 29.3 29.7 29.8

DRY DENSITY, pcf 88.9 88.6 86.3

SATURATION, % 90 90 86

VOID RATIO 0.87 0.88 0.93

WATER CONTENT, % 31.4 30.3 30.5

DRY DENSITY, pcf 90.5 92.0 91.7

SATURATION (B PARAMETER) 1.00 0.98 0.95

VOID RATIO 0.84 0.81 0.81

FINAL BACK PRESSURE, psi 99.1 99.3 99.9

MINOR PRINCIPAL STRESS, psi 9.8 19.5 39.6

EFFECTIVE STRESS PEAK AT % STRAIN 15.0 15.0 15.0

EFF. DEVIATOR STRESS AT PEAK STRAIN, psi 13.5 25.6 41.3

TOTAL STRESS PEAK AT % STRAIN 15.0 15.0 15.0

TOTAL DEVIATOR STRESS AT PEAK STRAIN, psi 13.5 25.6 41.3

CONTROLLED - STRAIN TEST ULTIMATE DEVIATOR STRESS (15% STR), psi 13.5 25.7 41.3

SAMPLE TYPE: TIME TO 50% PRIMARY CONSOLIDATION, min 1.20 1.10 0.91

DESCRIPTION OF SPECIMENS: 8.03 8.22 8.23

INITIAL DIAMETER, inch 2.005 2.006 2.021

INITIAL HEIGHT, inch 3.911 3.914 3.956

LL 36 PL 28 PI 8 Gs 2.67 TEST AREA AFTER CONSOLIDATION, inch2 3.121 3.075 3.071

PROJECT:

BORING #:

SAMPLE #:

DEPTH, feet:

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G Triaxial CU B10-COMP-13.0.15 percent.xlsx]REPORT
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PROCEDURE: ASTM D4767, CONSOLIDATED-UNDRAINED TRIAXIAL 
COMPRESSION TEST ON COHESIVE SOILS
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MEC RIVERSIDE ASH POND

02105081G B-10 COMPOSITE

REMARKS:

SPECIMENS SATURATED BY THE WET METHOD.

EFFECTIVE STRESS FAILURE DATA BASED ON 15 % STRAIN.

EFFECTIVE STRESS MOHR'S CIRCLES DRAWN AT 15 % STRAIN.

TOTAL STRESS FAILURE DATA BASED ON 15 % STRAIN.

TOTAL STRESS MOHR'S CIRCLES DRAWN AT 15 % STRAIN.

DEVIATOR STRESSES CORRECTED FOR MEMBRANE AND FILTER PAPER EFFECTS.

AREA AFTER CONSOLIDATION CALCULATED AS PER SECTION 10.3.2.1 METHOD A

STANDARD PROCTOR = 75pcf @ 25%  MOISTURE

REMOLDED TO  87.9 pcf @ 29.6% MOISTURE REMOLDED TO 117.3% COMPACTION

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G Triaxial CU B10-COMP-13.0.15 percent.xlsx]REPORT
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MEC RIVERSIDE ASH POND

02105081G B-10 COMPOSITE 13.0 - 18.0

N:\PROJECTS\2010\02105081G\Lab Data\[02105081G Triaxial CU B10-COMP-13.0.15 percent.xlsx]REPORT
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GRAVEL Sand Silt or
Coarse Fine Coarse Medium Fine Clay

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL WC, % LL PL PI

B-11 5 and 6 Various ML     

PROJECT Riverside Generating Station

Bettendorf, Iowa JOB NO. 07105081 DATE 11/22/2010

N:\PROJECTS\2010\02105081G\Lab Data\BETTENDORF\[lab data.B.9.6.xls]REPORT
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Laboratory Testing 
 
The samples obtained from the borings were tested in our laboratory to determine their water 
contents.  Dry densities were obtained and unconfined compressive strength tests were 
performed on selected tube samples.  A pocket penetrometer was used to help estimate the 
approximate unconfined compressive strength of some cohesive samples.  The pocket 
penetrometer provides a better estimate of soil consistency than visual examination alone.  The 
laboratory test results are presented on the boring logs. 
 
The soil samples were classified in the laboratory based on visual observation, texture and 
plasticity.  The soil descriptions and estimated group symbols presented on the boring logs for 
native soils are in general accordance with the Unified Soil Classification System (USCS) and 
the attached General Notes.  A summary of the USCS is also attached. 
 
Atterberg limits and gradation (hydrometer) tests were performed on selected samples to 
determine index properties and to further classify the materials.  A series of isotropically 
consolidated, undrained triaxial compression tests with pore pressure measurements were 
preformed on remolded samples to evaluate shear strength properties. 



 

Reliable ■ Responsive ■ Convenient ■ Innovative  
 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

SUPPORTING DOCUMENTS 

 



 

Reliable ■ Responsive ■ Convenient ■ Innovative                                                                                                  C-1 
 

GENERAL NOTES 

DRILLING & SAMPLING SYMBOLS: 
SS: Split Spoon – 1-3/8" I.D., 2" O.D., unless otherwise noted H S: Hollow Stem Auger 
ST: Thin-Walled Tube - 3" O.D., unless otherwise noted PA: Power Auger 
RS: Ring Sampler - 2.42" I.D., 3" O.D., unless otherwise noted HA: Hand Auger 
DB: Diamond Bit Coring - 4", N, B RB: Rock Bit 
BS: Bulk Sample or Auger Sample WB: Wash Boring or Mud Rotary 

The number of blows required to advance a standard 2-inch O.D. split-spoon sampler (SS) the last 12 inches of the total 18-inch 
penetration with a 140-pound hammer falling 30 inches is considered the “Standard Penetration” or “N-value”. 

WATER LEVEL MEASUREMENT SYMBOLS: 

WL: Water Level WS: While Sampling N/E: Not Encountered 
WCI: Wet Cave in WD: While Drilling   
DCI: Dry Cave in BCR: Before Casing Removal   
AB: After Boring ACR: After Casing Removal   

Water levels indicated on the boring logs are the levels measured in the borings at the times indic ated.  Groundwater levels at other 
times and other locations across the site co uld vary.  In pe rvious soils, the ind icated levels may reflect the locati on of groundwater.  
In low permeability soils, the accurate determination of groundwater levels may not be possible with only short-term observations. 

DESCRIPTIVE SOIL CLASSIFICATION: Soil c lassification is based on the U nified C lassification S ystem.  Coars e Graine d S oils 
have more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand.  
Fine Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are 
plastic, and silts if they are slightly plastic or non-plastic.  Major constituents may be added as modifiers and minor constituents may 
be added according to the relative proportions based on grain size.  In addition to gradation, coarse-grained soils are defined on the 
basis of their in-place relative density and fine-grained soils on the basis of their consistency. 

 

CONSISTENCY OF FINE-GRAINED SOILS RELATIVE DENSITY OF COARSE-GRAINED SOILS 

Unconfined 
Compressive 

Strength, Qu, psf 

Standard Penetration 
or N-value (SS) 

Blows/Ft. 
Consistency 

Standard Penetration 
or N-value (SS) 

Blows/Ft. 

Ring Sampler (RS) 
Blows/Ft. 

Relative Density 

< 500 0-1 Very Soft 0 – 3 0-6 Very Loose 
500 – 1,000 2-4 Soft 4 – 9 7-18 Loose 

1,001 – 2,000 4-8 Medium Stiff 10 – 29 19-58 Medium Dense 
2,001 – 4,000 8-15 Stiff 30 – 49 59-98 Dense 
4,001 – 8,000 15-30 Very Stiff > 50 > 99 Very Dense 

8,000+ >  30 Hard    

RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZE TERMINOLOGY 

Descriptive Term(s) of other 
Constituents 

Percent of
Dry Weight 

Major Component
of Sample 

Particle Size 

Trace < 15 Boulders Over 12 in. (300mm) 
With 15 – 29 Cobbles 12 in. to 3 in. (300mm to 75 mm) 

Modifier > 30 Gravel 3 in. to #4 sieve (75mm to 4.75 mm) 

  
Sand 

Silt or Clay 
#4 to #200 sieve (4.75mm to 0.075mm)

Passing #200 Sieve (0.075mm) 

RELATIVE PROPORTIONS OF FINES  PLASTICITY DESCRIPTION  

Descriptive Term(s) of other 
Constituents 

Percent of
Dry Weight 

 Term 
Plasticity 

Index 
 

Trace < 5  Non-plastic 0  
With 5  – 12  Low 1-10  

Modifiers >  12  Medium 11-30  
   High > 30  
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GENERAL NOTES 

 
Sedimentary Rock Classification 

 
 

DESCRIPTIVE ROCK CLASSIFICATION: 
 

Sedimentary rocks are composed of cemented clay, silt and sand sized particles. 
The most common minerals are clay, quartz and calcite.  Rock composed primarily of calcite 
is called limestone; rock of sand size grains is called sandstone, and rock of clay and silt size 
grains is called mudstone or clay stone,  siltstone,  or shale.  Mo difiers such as shaly, sandy, 
dolomitic, calcareous, ca rbonaceous, etc. ar e u sed  to de scribe va rious co nstituents.  
Examples:  sandy shale; calcareous sandstone. 

 
LIMESTONE Light to da rk colored, crystalline to fin e-grained texture, co mposed of Ca Co3, reacts readily 

with HCI.  
 
DOLOMITE Light to dark colored, crystalline to  fin e-grained texture, com posed of CaMg (CO3)2, harder 

than limestone, reacts with HCI when powdered. 
 
CHERT Light to dark colo red, very fine-grained texture, composed of micro-cry stalline quartz, (Si02), 

brittle, breaks into angular fragments, will scratch glass. 
 
SHALE Very fine-grained texture, composed of  consolidated silt or clay, bedd ed in thi n layers. Th e 

unlaminated equivalent is frequently referred to as siltstone, claystone or mudstone. 
 
SANDSTONE Usually lig ht col ored, coarse to  fine  texture, composed of ce mented sand  si ze grain s of 

quartz, feldspar, etc.  Cement usually is silica but may be such minerals as calcite, iron-oxide, 
or some other carbonate. 

 
CONGLOMERATE Rounded rock fragments of variable mineralogy varying in size from near sand to boulder size 

but usu ally p ebble to cobble si ze (½ i nch to  6 i nches).  Cem ented togethe r with variou s 
cementing a gents.  Breccia i s simil ar but co mposed of an gular, fractu red rock pa rticles 
cemented together. 

 
DEGREE OF WEATHERING:  
 
SLIGHT Slight decomposition of parent material on joints.  May be color change. 
 
MODERATE Some decomposition and color change throughout. 
 
HIGH Rock highly decomposed, may be extremely broken. 
 
 

Classification of rock materials has been estimated from disturbed samples. 
Core samples and petrographic analysis may reveal other rock types. 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A 
Soil Classification 

Group 
Symbol 

Group Name B 

Coarse Grained Soils: 
More than 50% retained 
on No. 200 sieve 

Gravels: 
More than 50% of 
coarse 
fraction retained on 
No. 4 sieve 

Clean Gravels: 
Less than 5% fines C 

Cu  4 and 1  Cc  3 E GW Well-grade d gravel F 
Cu  4 and/or 1  Cc  3 E GP Poorl y graded gravel F 

Gravels with Fines: 
More than 12% fines C 

Fines classify as ML or MH GM Silty gravel F,G, H 
Fines classify as CL or CH GC Clayey gravel F,G,H 

Sands: 
50% or more of coarse 
fraction passes 
No. 4 sieve 

Clean Sands: 
Less than 5% fines D 

Cu  6 and 1  Cc  3 E SW Well-grade d sand I 
Cu  6 and/or 1  Cc  3 E SP Poorly graded sand I 

Sands with Fines: 
More than 12% fines D 

Fines classify as ML or MH SM Silty sand G,H,I 
Fines Classify as CL or CH SC Clayey sand G,H,I 

Fine-Grained Soils: 
50% or more passes the 
No. 200 sieve 

Silts and Clays: 
Liquid limit less than 50 

Inorganic: 
PI  7 and plots on or above “A” line J CL Lean clay K,L,M 
PI  4 or plots below “A” line J ML Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OL 
Organic clay K,L,M,N 

Liquid limit - not dried Organic silt K,L,M,O 

Silts and Clays: 
Liquid limit 50 or more 

Inorganic: 
PI plots on or above “A” line CH Fat clay K,L,M 
PI plots below “A” line MH Elastic Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OH 
Organic clay K,L,M,P 

Liquid limit - not dried Organic silt K,L,M,Q 
Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat 

 

A Based on the material passing the 3-in. (75-mm) sieve 
B If field sample contained cobbles or boulders, or both, add “with cobbles 

or boulders, or both” to group name. 
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

E Cu = D60/D10     Cc = 
6010

2

30

DxD

)(D
 

F If soil contains  15% sand, add “with sand” to group name. 
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

H If fines are organic, add “with organic fines” to group name. 
I If soil contains  15% gravel, add “with gravel” to group name. 
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 
K If soil contains 15 to 29% plus No. 200, add “with sand” or “with 

gravel,” whichever is predominant. 
L If soil contains  30% plus No. 200 predominantly sand, add “sandy” 

to group name. 
M If soil contains  30% plus No. 200, predominantly gravel, add 

“gravelly” to group name. 
N PI  4 and plots on or above “A” line. 
O PI  4 or plots below “A” line. 
P PI plots on or above “A” line. 
Q PI plots below “A” line. 
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Install line of temporary dewatering wells during 
excavation and construction

Ash Pond Side River Side

Elev.
580’

15 ft (min)
Crest Road

Remove and Replace Existing Gravel Bedding 
(6‐inches) and Riprap Slope Protection 
(18‐inch Nominal Sized Stone)

2

570’ Elev 572 ft.

10 ft (min)

El 564 ft
Excavate and construct 

bili d l f

2
1

560’
Elev 564 ft.

Chimney and base drain 
consisting of clean crushed 
stone, encapsulated both 
sides in filter fabric (1 ft

cement stabilized slope face

Existing Riprap to Remain)
sides in filter fabric (1 ft 
thick – min.)

Ash Pond Embankment Slope ‐ Typical Section 
Cement Stabilized Slope Face Remediation Option

EXHIBIT D‐1A



Install line of temporary dewatering wells during 
excavation and construction

Ash Pond Side River Side

Restore Crest Road gravel 
f i Ci il d iElev.

580’
15 ft (min)
Crest Road

R d R l E i ti G l B ddi

Provide 18‐inches (min) structural fill
above top layer of reinforcement

surfacing per Civil drawings

570’ Elev 572 ft.

El 564 ft

2 ft geogrid spacing (typ.)

Remove and Replace Existing Gravel Bedding 
(6‐inches) and Riprap Slope Protection 
(18‐inch Nominal Sized Stone)

2
1

560’
10 ft (min)

Elev 564 ft.

Tensar UX1700 
Uniaxial Geogrid

Existing Riprap to Remain)

Ash Pond Embankment Slope ‐ Typical Section 
Geogrid Reinforced – Mechanically Stabilized Slope Face 

Remediation Option
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Name: 1968 Levee      

Title: Existing Conditions - Steady State Seepage
File Name: SEEPW SECT A Existing (Steady State).gsz
Date: 11/22/2010   By: BWL

WL ELEV = 574.2 ft

WL ELEV = 561.0 ft

Pond Boundary Condition: H = 574.2 feet
River Boundary Condition: H = 561 feet
Pressure head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)
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Rip Rap
Post 1972 Levee
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Rip Rap      Unit Weight: 130 pcf     Cohesion: 0 psf     Phi: 38 °     

Title: Existing Conditions - Steady State Seepage
File Name: SECT A Existing (Steady State).gsz
Date: 11/22/2010   By: BWL

WL ELEV = 574.2 ft

WL ELEV = 561.0 ft
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Name: 1968 Levee      

WL ELEV = 561 ft

Title: Existing Conditions - Steady State Seepage
File Name: SECT B SEEPW Existing (Steady State).gsz
Date: 11/22/2010   By: BWL

WL ELEV = 574.2 ft

Pond Boundary Condition: H = 574.2 feet
River Boundary Condition: H = 561 feet
Pressure head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)
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Rip Rap
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Rip Rap      Unit Weight: 130 pcf     Cohesion: 0 psf     Phi: 38 °     

WL ELEV = 561 ft

Title: Existing Conditions - Steady State Seepage
File Name: SECT B Existing (Steady State).gsz
Date: 11/22/2010   By: BWL

WL ELEV = 574.2 ft

Distance
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  0  

Name: 1968 Levee      

Pond Boundary Condition: H = 573.6 feet
River Boundary Condition: H = 561 feet
Pressure head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)

WL ELEV = 573.6 ft

WL ELEV = 561.0 ft

Title: Existing Conditions - Steady State Seepage
File Name: SECT C SEEPW Existing (Steady State).gsz
Date: 11/16/2010   By: BWL
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Rip Rap
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Post 1972 Levee
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Rip Rap      Unit Weight: 130 pcf     Cohesion: 0 psf     Phi: 38 °     

WL ELEV = 573.6 ft

WL ELEV = 561.0 ft

Title: Existing Conditions - Steady State Seepage
File Name: SECT C Existing (Steady State).gsz
Date: 11/22/2010   By: BWL

Distance
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Name: 1968 Levee      

WL ELEV = 573.1

Title: Existing Conditions - Steady State Seepage
File Name: SECT D SEEPW Existing (Steady State).gsz
Date: 11/22/2010   By: BWL

WL ELEV = 561

Pond Boundary Condition: H = 573.1 feet
River Boundary Condition: H = 561 feet
Pressure head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)
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Rip Rap

1970 Levee
1972 Levee

Post 1972 Levee

Clayey SiltAsh
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Alluvium
1968 Levee

Alluvium
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Rip Rap      Unit Weight: 130 pcf     Cohesion: 0 psf     Phi: 38 °     

WL ELEV = 573.1

Title: Existing Conditions - Steady State Seepage
File Name: SECT D Existing (Steady State).gsz
Date: 11/22/2010   By: BWL

WL ELEV = 561

Distance
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

E
le

va
tio

n

500

520

540

560

580

600

bwlarsen
Typewritten Text
LEVEE CREST = 580.0 ft

bwlarsen
Typewritten Text
Exhibit D-9



  0  

Name: 1968 Levee      

WL ELEV = 561

Title: Existing Conditions - Steady State Seepage
File Name: SECT E SEEPW Existing (Steady State).gsz
Date: 11/22/2010   By: BWL

WL ELEV = 572.6

Pond Boundary Condition: H = 572.6 feet
River Boundary Condition: H = 561 feet
Pressure head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)
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1970 Levee
1972 Levee

Post 1972 Levee

Clayey Silt
Ash

Alluvium

Weathered Limestone

Alluvium
1968 Levee

1 2 3

4

5 6

7 8

910

1112

13

14

15

16

17

1819

20
21

22 23

24 2526

27

28

29

30

31

 1.
30

  
 1.

40
  

 1.
40

  

 1.
50

  

 1.
50

  
 1.

60
  

 1.
60

  
 1.

70
  

1.26

Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Rip Rap      Unit Weight: 130 pcf     Cohesion: 0 psf     Phi: 38 °     

WL ELEV = 561

Title: Existing Conditions - Steady State Seepage
File Name: SECT E Existing (Steady State).gsz
Date: 11/22/2010   By: BWL

WL ELEV = 572.6
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Name: 1968 Levee      

WL EL = 561 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT A SEEPW 10ft Stabilized w 15 ft top(Steady State).gsz
Date: 11/23/2010   By: BWL

WL EL = 574.2 ft

Pond Boundary Condition: H = 574.2 feet
River Boundary Condition: H = 561 feet
Pressure Head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)
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Clayey Silt

Weathered Limestone
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Post 1972 Levee

Alluvium
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized Face      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 561 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT A 10ft Stabilized w 15 ft top(Steady State).gsz
Date: 11/23/2010   By: BWL

WL EL = 574.2 ft
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  0  

Name: 1968 Levee      

Pond Boundary Condition: H = 574.2 feet
River Boundary Condition: H = 561 feet
Pressure Head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)

WL EL = 574.2 ft

WL EL = 561 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT B SEEPW 10-ft Stabilized w 15-ft top (Steady State).gsz
Date: 11/23/2010   By: BWL
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Weathered Limestone
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 574.2 ft

WL EL = 561 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT B 10-ft Stabilized w 15-ft top (Steady State).gsz
Date: 11/23/2010   By: BWL
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Name: 1968 Levee      

WL EL = 561 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT C SEEPW 10-ft Stabilized w 15-ft top (Steady State).gsz
Date: 11/23/2010   By: BWL

WL EL = 573.7 ft

Pond Boundary Condition: H = 573.7 feet
River Boundary Condition: H = 561 feet
Pressure Head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)
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Clayey SiltAsh

Weathered Limestone

Alluvium

1972 Levee

Alluvium
1968 Levee1970 Levee

Post 1972 LeveeCement Stabilized
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 561 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT C 10-ft Stabilized w 15-ft top (Steady State).gsz
Date: 11/23/2010   By: BWL

WL EL = 573.7 ft
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Name: 1968 Levee      

WL EL = 573.1 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT D SEEP W 10-ft Stabilized w 15ft top (Steady State).gsz
Date: 11/23/2010   By: BWL

WL EL = 561 ft

Pond Boundary Condition: H = 573.1 feet
River Boundary Condition: H = 561 feet
Pressure Head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 573.1 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT D 10-ft Stabilized w 15ft top (Steady State).gsz
Date: 11/23/2010   By: BWL
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WL EL = 572.6 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT E 10-ft Stabilized w top 15 ft (Steady State).gsz
Date: 11/23/2010   By: BWL

WL EL = 561 ft

Pond Boundary Condition: H = 572.6 feet
River Boundary Condition: H = 561 feet
Pressure Head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)
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Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized Face      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 561 ft

Title: 10-ft Stabilized Face - Drawdown
File Name: SECT A 10ft Stabilized w 15 ft top(Drawdown).gsz
Date: 11/23/2010   By: BWL

WL EL = 574.2 ft
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 574.2 ft

WL EL = 561 ft

Title: 10-ft Stabilized Face - Drawdown
File Name: SECT B 10-ft Stabilized w 15-ft top (Drawdown).gsz
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 561 ft

Title: 10-ft Stabilized Face - Drawdown
File Name: SECT C 10-ft Stabilized w 15-ft top (Drawdown).gsz
Date: 11/23/2010   By: BWL
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 573.1 ft

Title: 10-ft Stabilized Face - Drawdown
File Name: SECT D 10-ft Stabilized w 15ft top (Drawdown).gsz
Date: 11/23/2010   By: BWL

WL EL = 561 ft
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 572.6 ft

Title: 10-ft Stabilized Face - Drawdown
File Name: SECT E 10-ft Stabilized w top 15 ft (Drawdown).gsz
Date: 11/23/2010   By: BWL
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Name: 1968 Levee      
Name: Null      

WL EL = 561 ft

Title: Temporary Excavation - Steady State Seepage
File Name: SECT C SEEPW 10-ft Stabilized w 15-ft top (Temp Exc).gsz
Date: 11/23/2010   By: BWL

WL EL = 573.7 ft

Pond Boundary Condition: H = 573.7 ft
River Boundary Condition: H = 561 ft
Pressure Head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Null      

WL EL = 561 ft

Title: Temporary Excavation - Steady State Seepage
File Name: SECT C 10-ft Stabilized w 15-ft top (Temp Exc).gsz
Date: 11/23/2010   By: BWL

WL EL = 573.7 ft
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Name: 1968 Levee      
Name: Null      

WL EL = 561 ft

Title: Temporary Excavation - Well Drawdown
File Name: SECT C SEEPW 10-ft Stabilized w 15-ft top (Temp Exc-Well Drawdown).gsz
Date: 11/23/2010   By: BWL

WL EL = 573.7 ft

Pond Boundary Condition: H = 573.7 feet
River Boundary Condition: H = 561 feet
Well Line Boundary Conditions: H = 565 feet
Pressure Head contours
Phreatic Surface = P = 0
Ksat_x = 3.3e-6 ft/sec (isotropic, steady state)

Well Line
H = 565 ft
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Null      

WL EL = 561 ft

Title: Temporary Excavation - Well Drawdown
File Name: SECT C 10-ft Stabilized w 15-ft top (Temp Exc-Well Drawdown).gsz
Date: 11/23/2010   By: BWL

WL EL = 573.7 ft
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H = 565 ft
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Dodson, Kevin D

From: Schultzen, Jeffrey
Sent: Monday, February 28, 2011 1:57 PM
To: Dodson, Kevin D
Cc: Nelson, Sam L
Subject: FW: Port Neal pdf's
Attachments: HWS Proposal for MidAmerican Ash Pond Rehabilitation Design.pdf

 

From: Sweeney, Shad C  
Sent: Friday, February 11, 2011 2:23 PM 
To: Schultzen, Jeffrey 
Cc: Nelson, Sam L; Keegel, DeWayne L 
Subject: FW: Port Neal pdf's 
 
Jeff, 
 
HWS’ response to our question regarding the maximum operating level for 3B South Pond is below as well as an 
explanation as to why this information was not included in the Geotechnical Report. 
 
Thanks, 
 
Shad 
 

From: Doland, Frank [mailto:FDoland@benesch.com]  
Sent: Friday, February 11, 2011 2:19 PM 
To: Sweeney, Shad C 
Subject: FW: Port Neal pdf's 
 
Shad:  Please read the summary from our Geotechs below.  After you have time to review please let us know if you'd like 
anything developed farther. 
 
Thanks! 
 

From: Desh, Brandon  
Sent: Friday, February 11, 2011 10:52 AM 
To: Doland, Frank 
Cc: Proskovec, Gary 
Subject: RE: Port Neal pdf's 
 
Frank, 
 
Analyses were completed and the calculated maximum pool elevation for Unit 3B-South was determined to be 1079.5 
feet with the known floor elevation from the survey completed in 2009 and this was discussed with Mid American 
Energy (Shad and DeWayne) via telephone conversation in December 2009. 
 
My recollection is there were potential changes MAE was considering to some of the items to be addressed in the 
addendum geotechnical report and the design plans to improve operations in the units (i.e. culvert locations between 
units, modifications to unit floor in 3B-South, etc.).   
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The contract documents I have in our file show these services were being provided under a PO 167231 (HWS proposal 
dated 8-7-09 for Geotechnical, Survey, and Design Services is attached),  but the project was put on hold, therefore 
completion of an addendum geotechnical report was put on hold as well.    
 
Did your group complete remediation design plans and specifications for MAE that were included in this proposal before 
the project was put on hold, as I don't have copies of any plans or specs in my working file? 
 
The last thing I recall on the project was that you and Gary had put together another proposal for MAE for additional 
design services, but don't know what came to be of that? 
 
Moving ahead, once we know what type of documentation MAE would like, we can determine a scope to finalize this 
needed documentation of our analyses and geotechnical design recommendations from additional work completed in 
2009, as well as the information your group needs to prepare, if any, design documents that MAE requests moving 
forward. 
 
This is based on a brief review our files, so let's discuss in more detail as necessary. 
 
Thanks, 
Brandon  
 

From: Proskovec, Gary  
Sent: Wednesday, February 09, 2011 4:22 PM 
To: Desh, Brandon 
Cc: Proskovec, Gary 
Subject: FW: Port Neal pdf's 
 
Branden, 
 
            Looks like Mid‐Amer. Energy (Shad Sweeney) has a question about their ponds and conclusions 
arrived at.   Could we talk and then let’s give a call to Shad.  Been too long since we worked on this totally 
understand all that he is saying. 
 
            Lets discuss tomorrow please. 
 
Thx, 
 
Gary E. Proskovec, PE | Vice President Geotechnical Engineering & Railroad Projects Coordinator 
 
Alfred Benesch & Company   
P 402-479-2200 / Direct: 402-479-2278 / Cellular: 402-560-5222    
 

From: Sweeney, Shad C [mailto:SCSweeney@midamerican.com]  
Sent: Wednesday, February 09, 2011 3:37 PM 
To: Doland, Frank 
Cc: Proskovec, Gary 
Subject: FW: Port Neal pdf's 
 
Frank, 
 
If I remember correctly, as a result of the survey of the 3B South pond floor, we were able to raise the maximum pool 
elevation to 1079.5 from 1079.0.   
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The original assessment assumed a floor elevation of 1072.5, which resulted in a maximum pool elevation of 1079.0. 
 Then a survey was performed of the pond floor and with the known floor elevation, the maximum pool elevation was 
calculated to be 1079.5. 
 
I am unable to find documentation confirming my recollection of the above. 
 
If the above statement is correct, could you please confirm? 
 
Thanks, 
 
Shad 
 

From: Frank Doland [mailto:fdoland@hws.com]  
Sent: Monday, November 09, 2009 11:48 AM 
To: Sweeney, Shad C; Gary Proskovec 
Subject: FW: Port Neal pdf's 
 
Gentlemen:  This is the same information I sent earlier.  Only if you print this topo pdf on an 11”X17” sheet you should 
be able to read the contour values a little easier. 
 

From: Nate Hanquist  
Sent: Monday, November 09, 2009 11:27 AM 
To: Frank Doland 
Subject: Port Neal pdf's 
 
Attached 
 

Nathan L. Hanquist, P.E. 
HWS Consulting Group 
P.O. Box 80358 
825 J Street 
Lincoln, NE  68501-0358 
p: 402.479.2250 

 
 
 
NOTICE: This electronic message contains confidential information intended only for the use of the addressee. If you have received this electronic message and 
are not the addressee or a properly empowered agent of the addressee, please notify us immediately and permanently delete the original message, any 
attachments and copies thereof, electronic or otherwise. Thank you. 
********************************************************************************************* 
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Section 1.0 General Information 
 
1.1. Purpose / Plan Overview 
 
This plan provides guidance on evaluating berm safety, berm integrity and performing berm 
inspections on the Neal North Energy Center ash pond system.  The plan also provides guidance 
on identifying and reporting berm deficiencies and issues that are noted during inspections. 
 
The purpose of this plan is to ensure all aspects of berm management are covered including; who 
will be performing the inspections, how are they performed and what to do when deficiencies are 
noted. 
 
1.2 Safety 
 

Inspection of the berms and ponds requires activities posing potential safety hazards to personnel 
involved.  At no time should inspection activities take precedent over personal safety. 

The banks of the roads used to access the ash pond area have steep slopes.  Employees driving 
on the berm access road should keep their eyes on the road way when driving and come to a 
complete stop prior to conducting any inspections of the ponds and berms.  Slippery conditions, 
tripping hazards and holes may exist around the pond when walking the toe and banks of the 
berm.  These conditions warrant caution when conducting inspection activities. 

Winter Weather conditions can also pose other safety hazards as well.  At times, heavy 
precipitation, extremely cold temperatures and dangerous wind chills can all pose a threat when 
out in the ash pond area.  Access roads may become drifted with snow, causing difficult driving 
conditions.  Snow cover can also blanket the road making it difficult to determine where the road 
ends and ash pond begins.  Extreme temperatures and wind chills can also be very dangerous if 
plant personnel become stranded in the pond area.  A good safety measure to use when 
completing inspections in the winter is to take some form of communication device with you 
including but not limited to; cell phones or radios. 

 
1.3 Environmental 
 
When operating vehicles on unpaved roads all employees share the responsibility for regulatory 
compliance and procedural conformance concerning fugitive dust emissions.  When operating 
vehicles on unpaved roads, observe plant speed limits and check for fugitive dust emissions.  If 
fugitive dust emissions are observed, reduce speed.  If conditions warrant, contact Headwaters 
Inc. (Appendix E) to spray water on roads to control fugitive dust. 
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1.4 Definitions 
 
 
Upstream Slope (Inner Face) - inclined surface of the dam that is in contact with the reservoir.  
The upstream slope of an embankment dam must be protected from the erosive action of waves.  
Erosion protection may include vegetation, the placement of riprap or some other slope 
protection material, or the configuration of the slope.   

Downstream Slope (Outer Face) - inclined surface of the dam away from the reservoir.  The 
downstream slope also requires some form of protection from the erosive effects of surface 
runoff.  Grass or rock is often used for erosion protection on the downstream slope. 

Crest and Shoulders - top surface of the dam.  A roadway is often established across the crest 
for traffic or to facilitate dam operation, inspection and maintenance. Shoulders are the 
intersection of the crest with the upstream and downstream slopes. 

Downstream Toe (Outer Toe) - junction of the downstream slope of the dam with the ground 
surface. 

Abutment - part of the valley side against which the dam is constructed.  The contact between 
the abutment and the embankment slope is called the embankment-abutment contact.  
Embankment-abutment contacts are also referred to as groins.  

Reservoir - body of water impounded by a dam. 

Outlet Works - structures through which normal reservoir releases are made. Outlet works can 
also be used to drain the reservoir.  Outlet works can either be conduits which pass through the 
embankment or its foundation, or tunnels which are excavated through abutment rock.  

Cracks - indicate a differential movement of the berm.  Settlement of an earthen embankment 
indicates either the loss of material from the embankment, or additional compression of the 
embankment or foundation materials.  Both conditions are indicators of embankment instability.   
 
Transverse cracks - appear across the embankment and indicate differential settlement within 
the embankment. Such cracks provide avenues for seepage water and piping could develop 
quickly. 
 
Longitudinal cracks - parallel to the embankment and may signal the early stages of a slide or 
slump on either face of the embankment. In recently built structures, these cracks may indicate 
inadequate compaction of the embankment during construction. 
 
Sinkholes - formed when the removal of subsurface embankment or foundation material causes 
overlying material to collapse into the resulting void. The presence of a sinkhole may indicate 
that material is being or has been transported out of the dam or foundation through the process of 
internal erosion or piping. The decomposition of buried wood or other vegetative matter, and 
animal burrows can also cause sinkholes. 
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Depression - a form of settlement in the embankment or foundation that is less serious than a 
sinkhole.  Depressions are caused by erosion, wave action against the upstream slope that 
removes embankment fines or bedding from beneath riprap, localized settlement in the 
embankment due to poor compaction or foundation due to compressible materials and loss of 
sub-surface material through the decay of vegetative matter, or through internal erosion or 
piping.   

Slides / slumps - A massive slide can initiate catastrophic failure of a berm. Slides can be 
detected easily unless obscured by tall vegetation. Arc-shaped cracks are indications that a slide 
or slump is beginning. These cracks soon develop into a large scarp in the slope at the top of the 
slide.   
    
Settlement - occurs both during construction and after the embankment has been completed and 
placed in service. To a certain degree, this is normal and should be expected. It is usually most 
pronounced at locations of maximum foundation depth or embankment height. Excessive 
settlement will reduce the freeboard (the difference in elevation between the water surface and 
the top of the dam) and may increase the probability of overtopping.  A bulge in the embankment 
indicates that settlement has occurred.   

Erosion - a natural process of continual forces that wear down surfaces or structures. Erosion 
can be caused or aggravated by improper drainage, settlement, pedestrian traffic, inadequate 
vegetation, animal burrows, or other factors. The cause of the erosion will have a direct bearing 
on the type of repair needed. Erosion in and around dams can lead to failure of a dam if left 
untreated.  Erosion areas should be documented with stakes and photographs.  There are two 
types of erosion beaching and surface runoff. 

Wave Action Erosion (Beaching): Wave action erosion causes the removal of a portion of the 
upstream slope of the embankment. When this occurs, embankment material is deposited farther 
down the slope. In this form of erosion, the slope protection (i.e., riprap or vegetative cover) and 
underlying material are removed. A relatively flat beach area with a steep back slope or scarp is 
formed. On smaller dams, wave action erosion could lessen the width of the embankment, 
possibly leading to increased seepage, instability, or overtopping of the dam. Ice action on the 
upstream slope can also lead to the removal or displacement of the slope protection.  
 
Surface runoff erosion: is one of the most common maintenance problems of embankment 
structures. Bald areas or areas where the protective cover is sparse are more susceptible to 
surface runoff erosion problems.  The worst damage from surface runoff is manifested by the 
development of deep erosion gullies on the slopes, both at the groins and in the central portion of the dam.   

Riprap - is broken rock or boulders placed on the upstream and downstream slopes of 
embankment dams. Riprap provides protection from erosion caused by wind or wave action, 
surface runoff erosion, and wind scour.  Properly designed upstream riprap slope protection is 
made up of at least two layers of material:  
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Seeps – occur when water from impoundment flows through embankment / berm and exits the 
downstream side of the berm.  

Piping - occurs when reservoir water moving through the pores of the dam or foundation soil 
(i.e., seepage) exerts attractive force on the soil particles through which it is flowing, sufficient to 
remove them at the seepage exit point. In a piping failure, the pipe continually enlarges as 
erosion removes soil adjacent to the pipe. Usually the overlying embankment eventually 
collapses causing a breach of the dam.  
 

Sand boil is the circulation of fine cohesion less superficial soil in a “boiling action” due to high 
seepage exit velocity. Sand boils may indicate that piping is occurring. If exiting seepage is 
cloudy or turbid, it is an indication that fines are being removed with the exiting seepage. The 
formation of a deposition cone around the seepage exit or sand boil is further indication that 
piping is taking place.   
 
Ruts – cuts developed in crest of berm, typically from vehicle traffic over wet surfaces.  Water 
collected in ruts may cause localized saturation thereby weakening the embankment.  
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Section 2.0 Ash Pond System Description 
 
The Neal North ash pond system consists of four different ash ponds.  Ash disposal unit 1 (Neal 
1 Slag Pond) consist of only Neal 1 bottom ash.  No other waste stream flows into this pond.  It 
should be noted that there is rarely any standing water in this pond except for periods of heavy 
rainfall.  This pond does not have a discharge point. 
 
Ash disposal units 2, 3A and 3B make up the other portion of the ash pond system.  These ponds 
are all interconnected and have a common discharge point which is located in ash disposal unit 
3B (See Appendix D).  Flyash from Unit 1 and flyash/ bottom ash from Unit 2 is discharged into 
ash disposal unit 2 along with the plant site drain wastewater.  The water flows by gravity to ash 
disposal unit 3A and then to 3B where it commingles with flyash and bottom ash sluice water 
from Unit 3. All wastewater is discharged through Outfall 003 of the Neal North NPDES permit 
# 9700102. 
 
There are two separate berm structures that shall be inspected.  Pond unit 1 is a separate berm 
structure.  Pond unit 2 consists of ash disposal units 2, 3A and 3B and is considered to have one 
outer berm structure.  There are several internal berm structures within pond unit 2 to assist with 
the operations of the pond unit.   

Freeboard – See Pond Height Elevation Sheet in Appendix F for maximum pond height 
operating elevation. A vertical freeboard of three feet above the water level is essential to prevent 
overflow from an extreme rainfall.   

If the operating water level is greater than the maximum operating height, check the outlet pipe 
for any blockage and notify the shift supervisor immediately.   
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Section 3.0 Pond Management / Operation 
 
3.1 Fly Ash Disposal Pond Containment Assessment 
 
HWS Consulting Group (HWS) of Lincoln, Nebraska was contracted by MidAmerican Energy 
Company (MidAmerican) to conduct a geotechnical investigation and analysis of the Neal North 
fly ash disposal pond containment structures.  The geotechnical field exploration, laboratory soils 
testing, analysis, and assessment included the following: 

1. Review of original design plans and project specification that were developed between 
1960 and 1975 and made available to HWS. 

2. Performing field survey to establish current configuration of dikes at potential assessment 
locations. 

3. Geotechnical exploration and laboratory soils testing. 
4. Presenting slope stability, seepage failure, and liquefaction analyses findings. 
5. Consultation with MidAmerican Energy engineering personnel to assess the operating 

conditions such as maximum pool elevations and fly ash containment heights for all three 
units’ ponds. 

6. Discussion on the condition of the existing dikes and recommended berm remedial 
measures. 

7. Recommendations for satisfactory future operation of the ash pond dike system. 
Field work for the evaluation was completed in late April and early June 2009. 
 
MidAmerican requested that HWS complete the evaluation of the ponds using standard industry 
techniques and specifically provide the safe operating conditions, primarily pool elevation, for 
each area of the pond system based upon current site conditions.   With the original top elevation 
of the ash pond dikes at 1085 feet it was considered reasonable to operate the ponds as high at 
1082 feet allowing 3 foot of freeboard.  If the safe pool elevation is less than 1082 feet based 
upon current site conditions, HWS was to provide recommendations for the specific areas that 
would safely allow operation at a pool elevation of 1082. 
 
The final geotechnical report was issued by HWS on September 10, 2009.  A summary of the 
current site operation conditions is as follows: 
 
 
 
 

Ash Disposal Unit 
Number 

Maximum Operating Pool 
Elevation (ft) 

Minimum Unit Floor Elevation after 
Excavation 

1 1078.5 1074 
2 1082 1072.5 

3A 1082 1072.5 
3B - North 1082 1072.5 
3B - South 1079.5 1074 
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These numbers are the basis for the maximum pond elevations and maximum excavation depths 
discussed in the following sections.  Recommendations for increasing the pool elevations in the 
ponds currently limited below 1082 feet are currently under engineering review. 
 
3.2 Pond Inventory 
 
As discussed in the previous section, Neal 1, 2, and 3 all discharge ash sluice water and ash to 
the ash pond system.  All of the Neal 1 ash is sluiced to the ash ponds.  For Neal Unit 2 and Unit 
3 only the bottom ash and economizer ash is sluiced to the ponds.  Although there is a back-up 
system that can sluice the fly ash to the ash ponds, the majority of fly ash is collected dry from 
the precipitator and stored in the dry fly ash silo for sale for beneficial use. 
 
For Unit 1 all of the ash generated is handled wet and sluiced to the ash ponds.  The bottom ash 
or slag is sluiced to the Neal 1 pond.  The amount of slag transferred to the pond is 
approximately 80% of the total of the ash which is approximately 20,000 tons per year.  Neal 1 is 
a cyclone fired boiler and as a result the majority of the ash is produced as slag.  The remaining 
20% or 5,000 tons per year is produced as economizer and fly ash and is sluiced wet to the 
western portion of the Neal 2 pond. 
 
Neal Unit 2 and Unit 3 are both pulverized coal fired boilers.  Ash production from a pulverized 
coal boiler generally results in the fly ash produced to be approximately 80% with the 
economizer ash and bottom ash making up the remaining 20%.  Both Unit 2 and Unit 3 were 
retrofitted with dry fly ash handling systems in the early 1980s.  The wet fly ash system for each 
unit was left in place and is available as a backup for the dry fly ash system.  On average Neal 2 
generates about 10,000 tons of bottom ash and economizer ash that is sluiced to the ash ponds.  
Normally Neal 3 generates about 25,000 tons of bottom ash and economizer ash that is sluiced to 
the ash ponds.   Both the Neal 2 and Neal 3 numbers contain a small amount of fly ash that is 
discharged to the ash ponds when the wet fly ash system is used during unit restart or as a back 
up to the dry fly ash system.  The total ash discharged to the ash ponds is approximately 60,000 
tons per year. 
 
Since the ponds have a limited capacity, some sections of the ash ponds are excavated annually 
while some other areas of the ponds are excavated approximately every 2 to 3 years.  The 
contract that MidAmerican Energy has with the current ash marketing company requires that an 
inventory of the ash ponds be kept and the ash marketing vendor is required to maintain the ash 
pond inventory at the same level it was at the time of contract signing.  A spreadsheet is used to 
track the pond inventory.  Input data to the spreadsheet includes all of the scale data provided by 
the ash marketing vendor for selling and disposal of ash products.  The total tons of ash produced 
is calculated by multiplying the total tons coal burned by the ash content on a monthly basis.  
The sum of the ash products sold and disposed is then subtracted from the total ash produced to 
provide the tons of ash disposed in the ash ponds.  This is the amount that the ash marketing 
vendor is required to remove on an annual basis.  Balances are brought forward from the 
previous year, both positive and negative, to maintain an accurate accounting of the obligation of 
the ash marketing vendor. 
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3.3 Verification of Pond Water Levels 
 
As identified in Section 3.1 above there are specific limits for the pool (pond) elevation in the 
various sections of the ash pond system.  The current invert elevation of each culvert in use 
between the ash pond sections is 1080 feet.  Using these elevations along with knowing the pipe 
diameters of each pipe (2 feet), a verification that the water level in each of the ponds is below 
the levels recommended in the HWS study can be made. Observer shall note if inlet of each pipe 
listed in the weekly ash pond inspection form is submersed.  Anytime any portion of the pipe is 
out of the water; elevations are below the recommended maximum level.  Readings will be 
logged on the weekly ash pond inspection form, located in Appendix A. 
 
3.4 Excavation Practices 
 
The fly ash disposal pond containment assessment determined that the original ash pond dikes 
had ash materials placed immediately inside the original dikes and in some cases on top of the 
existing dikes.  In some locations it is difficult for the casual observer to determine the exact 
location of the centerline of the original dike.  For this reason MidAmerican has taken a very 
conservative approach to excavation near the outside original dikes.  The study indicated that 
excavation should not take place within 50 feet of the center line of the original dike.  
MidAmerican will limit excavation so that it will not take place within 100 feet of the apparent 
centerline of the original dike location.  This approach will provide an additional margin of 
safety to prevent accidentally digging too close to the original dike. 
 
Maximum depths for excavation for each of the ash pond areas have also been established in 
Section 3.1 above.  In general these maximum excavation depths are equivalent to the original 
bottom of the ash pond when the ponds were first excavated during original construction and are 
therefore equal to the bottom of the original constructed dike.  Digging below this level 
dramatically increases the risk of dike failure.  If there are other factors that act to weaken the 
dike, such as the height of the existing dike being lower than the original height, the maximum 
depth of excavation will be raised to compensate for that deficiency.  The excavation depths 
listed in Section 3.1 above are not to be exceeded during pond excavation. 
 
3.5 Stock Pile of Ash 
  
Ash excavated from the ash ponds may be stock piled within the operating limits of the ash 
ponds for later use.  Care should be taken not to stock pile ash in areas that may lead to damage 
to the original ash pond dikes.  New stockpiles of excavated ash should not be placed within 100 
feet of the original ash pond dikes.  Existing stock piles of ash that are within 100 feet of the 
original ash pond dikes that are not causing damage to the original dikes do not need to be 
removed.  Where possible, excavated materials should be stockpile in the central areas of the ash 
ponds. 
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Section 4.0 Inspections and Recordkeeping 
 
4.1 Inspection Guidelines 
 
4.1.1 Reference Convention  

Convention dictates that when you refer to right or left on a dam, your perspective should always 
be facing downstream (with the reservoir behind you). For example, the right abutment would be 
on your right-hand side when you are standing on the crest looking downstream. 

4.1.2 Conducting the Inspection 

It is helpful to prepare an inspection route in advance to assure that every part of the berm will be 
observed.  The following is a recommended sequence to assist in your inspection: 

 
• UPSTREAM/DOWNSTREAM SLOPE - Walk across the slope in a parallel or 

zigzag pattern from abutment to abutment.  From a given point on the slope, you 
can usually see small details for a distance of 10 to 100 feet in each direction, 
depending on the roughness of the surface, vegetation, and other surface 
conditions.   

• CREST - Walk across the crest from abutment to abutment.  Inspecting the crest 
is similar to inspecting the slopes. You can use either a zigzag pattern or a parallel 
pattern to inspect the crest.  View the crest from many different perspectives. 
Some deficiencies can be spotted close up, while other deficiencies can be 
observed only from a distance.  

• EMBANKMENT-ABUTMENT CONTACTS - Walk the entire length of the 
embankment-abutment contacts (groin). 

• OUTFALL/VALVES - Observe all accessible features. 
• DOWNSTREAM CHANNEL - Travel the route of the stream below the dam to 

maintain familiarity with locations of residences and property which can be 
affected by dam failure. 

• DOWNSTREAM TOE - Walk the entire length of the downstream toe. 

4.1.3 Techniques 

Parallel or zigzag pattern - Both of these techniques are acceptable methods for walking the dam 
slopes and crest. Remember, the goal is to be able to see the entire surface of the embankment clearly. 
Reaching this goal may require that you walk the surfaces several times. 
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        Zigzag Pattern      Parallel Pattern 
 
Sighting - When checking the alignment of the crest and any berms on the upstream and 
downstream slopes, a useful sighting technique is to center your eyes along the line being viewed 
and move from side to side in order to view the line from several angles. 

 

In sighting along the crest, you need to view your chosen reference line from a number of 
different perspectives.  First sight on a direct line; then move to either side.  The sighting 
technique is useful for detecting a change in the uniformity of the slope.  The contact between 
the reservoir waterline and the upstream slope should parallel the alignment of the dam axis.  In 
other words, the reservoir waterline should be a straight line if the dam has a straight axis. 
 
 
4.2 Inspection Frequency 
 
4.2.1 Operational Inspections - Regular operational inspections are typically conducted by 
members of the plant EHS department. These inspections involve visual inspection of the berm, 
along with the recording of data obtained from staff gauges or other instrumentation on-site.  
Laboratory technicians will drive the berm of the ponds at least weekly and document any 
observations noted on the weekly inspection checklist found in Appendix A.  A monthly 
inspection will be completed by a member of the EHS department.  This includes driving the 
perimeter of the ponds and recording observations identified on the form found in Appendix B.  
A more detailed ash pond inspection will be completed on an annual basis by a member of the 
EHS department and an engineer familiar with the dike embankments and associated engineering 
data collected during studies of the embankments.  This inspection includes both a driving and 
walking inspection of the berms and completion of the annual inspection form in Appendix C.   

 
4.2.2 Engineering Inspection - The engineering inspection consists of a thorough evaluation of 
the structural and hydraulic condition of the berms and includes an internal inspection of the 
outlet structure.  These inspections will be conducted by a licensed professional engineer 
experienced in dam construction and design. Engineering inspections will be conducted every 
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five years. The Environmental Coordinator will be responsible for ensuring this inspection is 
completed and all documentation is filed. 
 
4.3 Record Retention 

 
All records of inspections, maintenance logs and other supporting documentation shall be kept 
for a minimum of 3 years or longer if directed otherwise. 
 
Section 5.0 Berm Maintenance 
 
5.1 Vegetation Control 
 
Vegetative cover for berm embankments should consist of a suitable growth of grass, a well-
established cover of grass provides satisfactory crest and downstream slope protection. The grass cover 
should be maintained to a maximum height of approximately six inches to allow proper embankment 
inspection. In addition, well-maintained grass helps prevent animal burrowing and controls deep-rooted 
vegetation.  
 
Bare embankment slopes are susceptible to erosion, and the presence of cattails and other water-
loving vegetation is often indicative of a high water surface or seepage within the embankment.  
Tree and brush growth on embankments is also undesirable, as it provides cover for burrowing 
animals; prevents a thorough inspection of the embankment; provides an avenue for seepage as 
roots decay; and if trees tip over during windstorms, the loss of soil around the root mass can 
compromise the integrity of the embankment. 
 
 
5.1.1 Mowing 
 
Mowing on all outer berm walls and crest will be completed as needed to enable proper 
inspection and maintenance activities to continue throughout the year.  Mowing will be 
completed by a contractor and dates the mowing activities take place will be documented on the 
Maintenance Log of Events sheet included in Appendix C. 
 
5.1.2 Reseeding 
 
Reseeding of berms and crests will take place anytime soil is disturbed or vegetation is lost due 
to construction or berm management activities.  Proper soil erosion control techniques will be 
used to ensure any erosion is minimized. Erosion control activities may include but not limited to 
straw cover, silt fences and bale checks. All erosion control devices must be maintained and kept 
onsite until vegetation has regained control of the site.  Reseeding shall be documented on the 
Maintenance Log of Events sheet in Appendix C. 
 
5.1.3 Woody Vegetation Control 
 
Mowing activities should control most Woody vegetation.  In those instances that mowing does 
not inhibit the growth of woody vegetation, a contractor may be used to remove the woody 
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vegetation from the berm or embankment.  If trees and shrubs will re-sprout after being cut, a 
licensed contractor shall be used to apply an inhibitor onto the stumps of trees and shrubs that 
have been cut to prevent re-growth. 
 
5.1.4 Spraying 
 
In instances when mowing is not effective means of keeping weeds and unwanted vegetation 
from growing on berms and crest of the ash pond area, a licensed contractor shall be used to 
spray for weeds and unwanted vegetation.  Certain weeds destabilize the berm by acting like 
woody vegetation.  Root masses are less prevalent and density of cover is much less than typical 
grass covers allowing for open soil areas that may be exposed to erosion.  Weeds often grow 
much quicker than grasses and will inhibit berm inspections from being completed effectively.  
 
5.2 Berm Structural Control 
 
Structural integrity of the berms is maintained by ensuring deficiencies noted during routine 
operational and engineering inspections is taken care as efficiently as possible. Small burrows, 
rutting, surface erosion and other minor deficiencies can be repaired by plant staff or onsite 
contractor.   
 
If major structural deficiencies are noted, an engineering firm should be brought in to analyze the 
berm stability and develop a plan for restoration of the berm area.  All maintenance activities 
associated with structural restoration must be logged into the Maintenance Log of Events sheet. 
 
Section 6.0 Security 
 
The Neal North facility is staffed with Security personnel 24 hour/day, 7 days per week.  
Security personnel make daily rounds out in the ash pond area.  The access gate from Port Neal 
Circle is locked closed during evening hours, weekends and holidays.  The second access point 
to the ash pond area is through the plant.  Access to the plant must be granted by an MEC 
employee before anyone outside the company can gain access to the site. 
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Appendix A 

Weekly Inspection Form 
 

 
 
 

3B Weir Box 
Water Elevation

(Feet) 
 

Culvert 1  
(Pond 2 to 3A) 

Culvert 2 
(Pond 3A to 3B) 

Culvert 3 
(Pond 3B North 

to 3B South) 

Date Recommended 
Level >/= 5.5 

Feet 

Is Culvert 
Submersed? 

Is Culvert 
Submersed? 

Is Culvert 
Submersed? 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

Form: Ash Pond Berm Operation and Maintenance Plan   Rev. 12.7.2010 JGS 
*Please return completed form to Environmental Coordinator for review and filing. * 
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Appendix B 

 
Monthly Inspection Form 

(Insert Inspection Form) 
 
 
 
 
 
 
 
 
  



Owner: MidAmerican Energy Company
Faciltiy: Neal North Energy Center
Unit I.D.: Neal 1, 2 & 3 Ash Ponds

Yes No

5.2  Is water level in culvert less than or equal to 2 feet above the upstream pipe invert elevation?
6.0  Pond 3B North to Pond 3B South

Monthly Coal Combustion Ash Pond Dam Inspection
Inspector's Name:
Date:
Inspector's Signature:

1.0  Are the tops of the dikes free of cracks or settlement?
Driving inspection of all outer ash pond dikes:

2.0  Is there erosion visible on the outside slopes of the dikes?

4.0  Pond 1.  Water level is below safe elevation as indicated on elevation marker?
5.0  Pond 2 to Pond 3A 

3.0  Is there erosion visible on the inside slopes of the dikes?
Pond Elevations:

5.1  Is water flowing freely?

6.1  I water flowing freely?

Discharge Elevations:

Note Section (list Inspection number first):
9.0  Record Discharge Level at Discharge to River

Record Level

6.1  I water flowing freely?
6.2  Is water level in culvert less than or equal to 2 feet above the upstream pipe invert elevation?
7.0  Pond 3A to Pond 3B South
7.1  I water flowing freely?
7.2  Is water level in culvert less than or equal to 2 feet above the upstream pipe invert elevation?

8.0  Record 3B South Pond Elevation at Discharge Structure
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Appendix C 
 

Annual Inspection Form 
(Insert Inspection Form) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Owner: MidAmerican Energy Company Inspector's Name:
Faciltiy: Date:
Unit I.D.: Inspector's Signature:

Answer Yes No Answer Yes No
1. Date of ash pond dike 
inspections

14.  Major erosion or slope 
deterioration?

2. Pond Elevation ( weir box 
reading) 15.  Decant Pipes:
3. Drainage ditch normal 
elevation

    15a. Is water entering inlet, 
but not exiting outlet?

4.  Location of lowest ash 
pond dike crest elevation

    15b.  Is water exiting outlet, 
but not entering inlet?

5.  Is embankments under 
construction?

    15c.  Is water exting outlet 
flowing clear?

6.  Are trees growing on 
embankment?

16.  Seepage occuring from 
locations listed below:

7. Any cracks or scarps on 
t?

       16a.  Isolated points on 
b k t l ?

Annual Coal Combustion Ash Pond Dam Inspection

Neal North Energy Center
Neal 1 Ash Pond

crest? embankment slopes?

8.  Is there significant 
settlement along crest?

      16b.  Natural hillside in the 
embankment area?

9.  Are there depressions or 
sinkholes in tailings surface or 
whirlpool in pool area?

      16c.  Over a widespread 
area?

10.  Are spillways, groins, 
ditches clogged with debris?

      16d.  Around the outside of 
the decant pipe?

11.Are outlets of decant of 
underldrains blocked?

17.  Surface movements in valley 
bottom or hillside

12.  Are there cracks or scarps 
on slopes?

18.  Water against downstream 
toe?

13.  Is there sloughing or 
bulging on slopes? 19.  Were photos taken?

Note Section (list Inspection number first):

Attention:  Major adverse changes in any of these items could cause instability of dike structure and should be reported immediately.  
Abnormal conditions should be described in the notes section.



Owner: MidAmerican Energy Company
Faciltiy: Neal North Energy Center
Unit I.D.: Neal 2 & 3 Ash Ponds

Answer Yes No Answer Yes No

1. Date of ash pond dike inspections
14.  Major erosion or slope 
deterioration?

2. Pond Elevation ( weir box reading) 15.  Decant Pipes:

3. Drainage ditch normal elevation
    15a. Is water entering inlet, but 

not exiting outlet?
4.  Location of lowest ash pond dike 
crest elevation

     15b.  Is water exiting outlet, but 
not entering inlet?

5.  Is embankments under 
construction?

    15c.  Is water exting outlet 
flowing clear?

6.  Are trees growing on 
embankment?

16.  Seepage occuring from locations 
listed below:
      16a.  Isolated points on 

Annual Coal Combustion Ash Pond Dam Inspection
Inspector's Name:
Date:
Inspector's Signature:

7. Any cracks or scarps on crest? embankment slopes?
8.  Is there significant settlement 
along crest?

     16b.  Natural hillside in the 
embankment area?

9.  Are there depressions or sinkholes 
in tailings surface or whirlpool in 
pool area?       16c.  Over a widespread area?
10.  Are spillways, groins, ditches 
clogged with debris?

     16d.  Around the outside of the 
decant pipe?

11.Are outlets of decant of 
underldrains blocked?

17.  Surface movements in valley 
bottom or hillside

12.  Are there cracks or scarps on 
slopes? 18.  Water against downstream toe?
13.  Is there sloughing or bulging on 
slopes? 19.  Were photos taken?
Attention:  Major adverse 

Note Section (list Inspection number first):
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Appendix D 
 

Maintenance Log of Events 
 

Date Routine/ 
Emergency 

Maintenance Action 
Performed 

Contractor 
Name 

Signature of 
Responsible 
Employee 
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Appendix E 

Aerial Photo 
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Appendix F 
Plant Contacts 

 
 

Name Title Daytime 
Number 

Night Number Cell Number 

Reg Soepnel General Manager (712) 277-5222 (712) 266-5739 (712) 266-5739
Brad Lewis Unit Manager-

Operations 
(712) 277-6331 (712) 943-8534 (712) 251-7009

Mark Skinner Unit Manager-
Maintenance 

(712) 277-6323 (712) 943-3411 (712) 490-5207

Dale Norton Assistant Unit 
Manager-
Operations 

(712) 277-6383 (402) 404-8248 (712) 204-2854

Marc Fracisco Assistant Unit 
Manager- 
Maintenance 

(712) 277-6342 (712) 899-6162 (712) 899-6162

Sam Nelson Manager -
Environmental 
Health & Services 

(712) 277-5287 (712) 943-9123 (712) 541-1451

Jeff Schultzen Senior 
Environmental 
Coordinator 

(712) 277-5232 (712) 873-5950 (712) 301-1542

Tom Dalke 
Hank Glisar 
Gary Haight 
Marc Rosenholtz 
Bill Brown 
Paul Licht 

Shift Supervisors (712) 277-5218

MEC 
Substations, 
MEC Gas 
Department 

Internal Emergency 
Facilities Line 

1-800-622-1003 
 

Adam Chandler Headwaters 
Resources Inc. 

Office: 943-5247 
Cell: (712) 216-0388 
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Appendix G 
 

Pond Height Elevation Sheet 
 
The concrete platform at the pond where sluice gate 1 (SG1) is located is elevation 1084.86 feet.  
This was surveyed in August of 2009 by DGR Company.  Elevation was written on concrete pad. 
Pond height elevations can be figured by taking a height reading on the weir box and using the 
conversion table below. 
 
 
 

Pond Height 
Reading 

Pond Elevation 
(Feet) 

Concrete Pad 1084.86 
2 1082.86 

2.5 1082.36 
3 1081.86 

3.5 1081.36 
4 1080.86 

4.5 1080.36 
5 1079.86 

5.5 1079.36 
6 1078.86 

6.5 1078.36 
7 1077.86 

7.5 1077.36 
8 1076.86 

 
 
 
Note:  Numbers in red indicate water height over the engineering study recommended level.  
Please inform Jeff Schultzen or Sam Nelson if the level reaches the 5.5 foot mark. 
 



WSEC Surface Impoundment Inspection Form 

Circle one:  North Surface Impoundment  South Surface Impoundment 

 

Inspector’s Name: ___________________________  Date: _________________ 

Answer each question as “Yes” or “No”.  All “No” answers must be explained below with how the deviation will be 
remedied.   

 Yes No 
Is the top of the dike free of cracks or settlement?   

Is the wall/slope of the dike free of cracks or erosion?   

Is the dike free of visible signs of seeps or leaks?  
Inspect entire slope, inlet and outlet piping, and “boils” from beneath a stream or pond, 
as applicable. 

  

Is the ash surface free of depressions, sinkholes or whirlpools?   

Is the top of the dike free of trees and large vegetation?   

Is the slope of the dike free of trees and large vegetation?   

Are fugitive dust emissions under control?   

Is the north surface impoundment near the level of discharge at Outfall 006? If 
yes, provide estimated level to discharge in box below. 

  

Is there at least two feet of freeboard at the lowest point of the levee crest?  
  

Is levee toe free of signs of erosion? Look for signs of wave action. 
  

 
Explanation for “No” answers, include expected repairs and work order numbers: 
 

 

 

 

 

 

Other comments: 

____________________________________________________________________________________________________

____________________________________________________________________________________________________

____________________________________________________________________________________________________ 

Inspector signature: ___________________________________ 

Return completed form to WSEC Environmental Coordinator.     Rev. JAM 10-22-10 



















































 

 

Terracon Consultants, Inc.      15080 A Circle Omaha, Nebraska 68144 
P  [402] 330 2202     F  [402] 330 7606     terracon.com 

February 11, 2011 

 

HGM Associates, Inc 

640 5th

Council Bluffs, Iowa 51502 

 Avenue 

 

Attention:  Mr. Terry Smith, P.E.  

 

Re:  Addendum to Geotechnical Engineering Report 

   Preliminary Opinions of Global Stability 

   Ash Containment Pond Embankments  

   Walter Scott Energy Center 
   Council Bluffs, Iowa 

   Terracon Project No. 05105087 

 

Dear Mr. Smith: 

 

At the request of MidAmerican Energy Company (MEC), Terracon Consultants, Inc. (Terracon) 

completed a geotechnical report for this project to provide technical documentation regarding 

the global stability of the embankments (Terracon Project No. 05105087, report dated October 

22, 2010). Our report was submitted to Dewberry & Davis, LLC (D&D) by MEC, and was utilized 

as supporting technical documentation for a draft report prepared by D&D to the United States 

Environmental Protection Agency (EPA), entitled “Coal Combustion Waste Impoundment, 

Round 7 – Dam Assessment Report, Walter Scott Junior Energy Center (Site #14), 

MidAmerican Energy Company, Council Bluffs, Iowa”.  In this referenced draft report, D&D 

recommends that MEC conduct or provide documentation of additional analyses, including: 

 

 Under-seepage analysis 

 Liquefaction potential analysis 

 Investigation of the low dike embankment crest elevation near the south end of the east 

dike. 

 

This letter is presented to address the liquefaction and low dike area concerns.  Additional 

analysis and separate report will be provided to address under-seepage. 

 

1.0 Liquefaction Potential 
Liquefaction potential for the sandy alluvial soils was evaluated using the methodology 

recommended in the paper “Liquefaction Resistance of Soils: Summary Report from the 1996 

NCEER and 1998 NCEER/NSF Workshop on Evaluation of Liquefaction Resistance of Soils, 

Youd and Idress, Journal of Geotechnical and Geoenvironmental Engineering, Vol. 127, No. 4, 

April, 2001.  The analysis was completed based on Boring 6 of our October 22, 2010 report, 

which exhibited the lowest SPT blow count data with the sandy alluvium of the borings 

completed for our study. 



Geotechnical Engineering Report Addendum  
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February 11, 2011 ■ Terracon Project No. 05105087 
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The United States Geologic Survey (USGS) 2008 NSHMP PSHA Interactive Deaggregation 

web site was utililized for determination of the peak horizontal acceleration (amax) at the ground 

surface.  The USGS provided an amax of 0.071g based on a soft rock profile, with a mean event 

magnitude of 5.75 for a 0.1% probability in 50 years (4975 year return time).  The histogram plot 

provided by the website is attached as Exhibit 1.  The amax used in our analysis was adjusted 

using a Fa of 1.6, as indicated in the 2006 IBC for a Site Class D, soil profile, resulting in an amax

 

 

of 0.112g. 

The Cyclic Resistance Ration (CRR7.5) was calculated for clean sand with a 7.5 earthquake 

magnitude, based on the blow counts adjusted for energy and normalized for overburden stress 

and other factors.  The CRR is then determined by multiplying the CRR7.5

 

 by the Magnitude 

Scaling Factor (MSF) for the design earthquake magnitude.  The Cyclic Stress Ration (CSR) 

was calculated based on the corrected SPT blow count and the ratio of total to effective vertical 

stress.   

The factor of safety with regard to liquefaction potential is calculated as the ratio of CRR to the 

CSR, after adjustments for MSF and a confining stress factor, kσ.  The results of our analysis 

are presented in the attached table, Exhibit 2.  Based on our analysis, the factor of safety for 

liquefaction potential is above 1.6 for the sandy alluvial soils observed in our borings.  The clay 

soils at the site are generally high plasticity clay soils and are not considered to be liquefiable.  

Therefore, the soils at this site do not appear to be susceptible to liquefaction under a peak 

horizontal ground motion of 0.112 or less.  

 

2.0 Low Embankment Crest Elevation 
A soil boring, B-2 was completed within the lower elevation embankment in the area of Station 

22+00 to 25+00, HGM Associates Inc. (HGM) survey dated October, 2010 (HGM Project No. 

112510).  The embankment crest elevation was recorded to be about 973.7 to 974 feet in this 

area and the surrounding areas of embankment appear to be about 4 to 6 feet higher.  Although 

we do not know the history or height of fill placement in this area of the embankment, it is likely 

that at least some of this depression is due to the underlying soft clay soils encountered in 

Boring 2.  Exploration to the north and west of this location indicate less compressible soil 

profiles. 

 

Based on the planned construction of these levees in the 1970’s indicated in drawings by Black 

and Veatch, it is our opinion that most of the settlement due to the fill placement has taken place 

by this time.  However, it is likely that the deep clay deposits will undergo some additional 

settlement due to both primary and secondary consolidation.  Our analysis of the embankment 

stability in this area is documented in our report dated October 22, 2010, and indicates factors 

of safety in excess of 1.8 for both steady state and pseudo-static seismic stability at this location 

(Section E-E). 
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PSH Deaggregation on NEHRP BC rock
WSEC_Ash_Ponds  95.841o W, 41.196 N.
Peak Horiz. Ground Accel.>=0.07096  g
Ann. Exceedance Rate .197E-03. Mean Return Time 4975  years
Mean (R,M,ε0)  86.6 km, 5.75,  0.13
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Binning: DeltaR 25. km, deltaM=0.2, Deltaε=1.0

200910 UPDATE

ε0 < -2

-2 < ε0 < -1

-1 < ε0 <-0.5

-0.5 < ε0 < 0

0 < ε0 < 0.5

0.5 < ε0 < 1

1 < ε0 < 2

2 < ε0 < 3

Prob. SA, PGA

<median(R,M) >median

GMT 2011 Feb 10 19:11:22 Distance (R), magnitude (M), epsilon (E0,E) deaggregation for a site on rock with average vs= 760. m/s top 30 m. USGS CGHT PSHA2008 UPDATE    Bins with lt 0.05% contrib. omitted
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05105087
MidAmerican Energy WSEC Ash Ponds

2/10/2011
Methodology:

SPT‐Based Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER/NSF Workshop on Evaluation
of Liquefaction Resistance of Soils, Youd and Idress, JGGE, Vol. 127, No. 4, April, 2001

Boring No. B‐6 WT 18 feet

amax/g = 0.11216 Mw = 5.75 MSF =  1.97  = 10^2.24/Mw^2.56 CE = 1.3

Depth, ft N total vo vo' z, meters rd CN Cs (N1)60 CRR7.5 CSR K FS

19 7 120 2280 2218 5.7912 0.959 0.95 1.10 9.5 0.1091 0.0719 0.95 2.84
24 27 120 2880 2506 7.3152 0.945 0.90 1.30 40.9 0.1540 0.0792 0.95 3.65
29 14 120 3480 2794 8.8392 0.925 0.85 1.18 18.2 0.1944 0.0840 0.93 4.25
34 11 120 4080 3082 10.3632 0.897 0.80 1.13 13.0 0.1402 0.0866 0.9 2.88
39 6 120 4680 3370 11.8872 0.860 0.76 1.10 6.5 0.0840 0.0870 0.87 1.66
44 16 120 5280 3658 13.4112 0.814 0.73 1.18 17.8 0.1896 0.0856 0.85 3.71
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Clayey Silt

Weathered Limestone

Ash

Alluvium

Post 1972 Levee

Alluvium
1970 Levee

1972 Levee

Cement Stabilized FacePost 1972 Levee

1968 Levee

1 2
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1.30

Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized Face      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 561 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT A 10ft Stabilized w 15 ft top(Steady State Seismic).gsz
Date: 1/11/2011   By: BWL

WL EL = 574.2 ft

Horz Seismic Load: 0.0342
Vert Seismic Load: 0.0228
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Weathered Limestone

Clayey SiltAsh
1972 Levee

AlluviumAlluvium

1968 Levee1970 Levee

Post 1972 Levee
Cement Stabilized
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 574.2 ft

WL EL = 561 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT B 10-ft Stabilized w 15-ft top (Steady State Seismic).gsz
Date: 1/11/2011   By: BWL

Horz Seismic Load: 0.0342
Vert Seismic Load: 0.0228

Distance
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Clayey SiltAsh

Weathered Limestone

Alluvium

1972 Levee

Alluvium
1968 Levee1970 Levee

Post 1972 LeveeCement Stabilized
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1.29

Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 561 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT C 10-ft Stabilized w 15-ft top (Steady State Seismic).gsz
Date: 1/11/2011   By: BWL

WL EL = 573.7 ft

Horz Seismic Load: 0.0342
Vert Seismic Load: 0.0228
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1972 Levee
Clayey SiltAsh

Weathered Limestone

AlluviumAlluvium
1968 Levee1970 Levee

Post 1972 LeveeCement Stabilized
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 573.1 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT D 10-ft Stabilized w 15ft top (Steady State Seismic).gsz
Date: 1/11/2011   By: BWL

WL EL = 561 ft

Horz Seismic Load: 0.0342
Vert Seismic Load: 0.0228
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1972 Levee
Clayey Silt

Ash

Alluvium

Weathered Limestone

Post 1972 Levee

Alluvium
1968 Levee1970 Levee

Cement Stabilized
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Name: 1968 Levee      Unit Weight: 120 pcf     Cohesion: 0 psf     Phi: 38 °     
Name: 1970 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Weathered Limestone      Unit Weight: 135 pcf     Cohesion: 0 psf     Phi: 40 °     
Name: 1972 Levee      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Post 1972 Levee      Unit Weight: 110 pcf     Cohesion: 0 psf     Phi: 35 °     
Name: Clayey Silt      Unit Weight: 105 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Ash      Unit Weight: 100 pcf     Cohesion: 0 psf     Phi: 32 °     
Name: Alluvium      Unit Weight: 115 pcf     Cohesion: 0 psf     Phi: 30 °     
Name: Cement Stabilized      Unit Weight: 115 pcf     Cohesion: 2000 psf     Phi: 0 °     

WL EL = 572.6 ft

Title: 10-ft Stabilized Face - Steady State Seepage
File Name: SECT E 10-ft Stabilized w top 15 ft (Steady State).gsz
Date: 1/11/2011   By: BWL

WL EL = 561 ft

Horz Seismic Load: 0.0342
Vert Seismic Load: 0.0228
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